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AUTHOE’S PEEFACE AND 
ACKNOWLEDGMENTS. 


TffT! present work is an attempt to give an up-to-date account, 
likely to be useful for reference to those working on the 
subject, of the species and vaneties of .Anophelini so far recorded 
from the Indian area. 

In such a task the author has found it necessary in certain 
directions to mcorporate very largely the work of others, 
and some acknowledgments in this respect are necessary. 

The account of larval characters and the descriptions of the 
larvae here given axe entirely based on the very complete 
work of Pan, especially his Memoir I am also greatly 
mdebted to this author for much kmd personal help The 
Key for the Identification of the Larvae of Indian Species, 
after Puri, given m Part II , is taken, with the author’s and 
Government’s permission, from 'Health Bulletm,’ no 16, 
1930* 

Pupal characters are to a large extent taken in an abbreviated 
form from Senevet, but the classification m part, and some 
new descnptions, are my own The pupal characters of the 
Indian species have as yet been very madequately worked out, 
and those given here must be regarded as very bnef and 
provisional 

Data on the distnbution of the species in India, mid on 
the relation of different species to malaria transmission, have 
been taken from the two very full memoirs dealing respectively 

* For details of various publications mentioned, see Bibhogrsphy at 
end of volume / 
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With these subjects and subsequent pubhoations by Coveil 
Covell’s very useful summary by districts of the distnbution 
of the i^ecies in India, given here us an Appendix, has been 
taken, with the author’s and Government’s permission, from 
‘ Health BuUetm,’ no 17^ 1931 

iFuU use has been made of the papers by Smton and Coveil 
and Barraud and Coveil on pharyngeal structure, and I am 
also indebted to these authors for kmd permission to use 
their preparations Further studies have, however, been made 
by me smce the pubhcation of their works, and much now 
given under this head is new 

Much of the systematio work has been taken, brought 
up to date, from my Catalogue of 1924 The i^optic table 
for adults, given m Part 11 , is based on the table published 
by the Malaria Survey of India m ‘ Health BuUetm,’ no 10, 
m the compilation of which I took part 

FmaUy, I am greatly mdebted to Dr F. W. Edwards for 
very kmdly aUowmg me to use hifl MBS , before pubhcation, 
of the section on Anophehni m his recent comprehensive work 
on the classification and ^tematics of the Cuhcidai, published 
m ‘ Genera Ihseotorum ’ Bo far as possible, use made of this 
has been acknowledged m the text, but its early consultation 
hna given me many facihties which I can only acknowledge 
here 

S. R CBRISTOPHERS 

London. 

August 1933 
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AduU 


i • • « • • • 

Torus (of antenna) 

JS m • • • 

Flagellar segments (of antenna) 

ria 

Rudimentary basal segment (of palp) 

apn .. 

Anterior pronotal lobes (prothoracic lobes) 

dji • • • • • • 

Antenor promontory of musonotum 

OiJ • • • • f • • 

Antenor forked cell 

■ • • • • « 

Posterior ditto 

Larva 

OC* • • • 9^ 

Outer clypoal hair 

te 

Inner ditto 
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ts ... 

Inner shoulder hair (inner submedian prothoracic) 

ms 

Middle ditto 

dci • • • 
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Vd ■ ■ ■ • 
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Spiracular chitimsation 
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Median plate of scoop 
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Fostspitacular hair 

osc 
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Inner ditto 

1-3 

Thoracic segments 

i-vni 

Abdommal segments 




Order DIPTERA. 
Family CULICID^. 
Tribe ANOPHELINI. 


PART I.— GENERAL 
L INTRODUCTION. 

Mosquitoes of the tribe Anophelmi are commonly spoken, 
of as the Malarial Mosquito, Anophehne mosqmtoes, Ano> 
phehnes, or “ Anopheles ” They resemble in their chief 
characters other mosqmtoes, but are generally to be recognized 
at ^ once by their spotted wings and their characteristic 
attitude when at rest on walls or other objects *. 

Accordmg to entomological dehnition, the Anophelmi 
are distmguished from other mosqmtoes by the long female 
palpi, which are about the same length as the proboscis 
In the male the palpi hare the last two segments swollen 
and somewhat flattened, forming a charactensticaUy shaped 
club not unlike the head of a golf-club, which appearance, 
together with the spotted wmgs and attitude, usually suffices 
to distinguish the males of Anophelmi from those of other 
mosquitoes f 


* Actually many species possess entirely unspotted wings The 
commoner species in the tropics, however, mostly have spotted wmgs, 
though sometimes in dark species the pale spots are very small, and 
scarcely distinguishable without a lens 

Some Tipulida: (small crane-flies) and Chaoborime (proboseis-Iess 
mosqmtoes) may show a similar restmg attitude, but no other Cuhcidse. 
Some Anophelmi, on the other hand, have a somewhat Cu/ex-hke attitude, 
though a typical hunch-back (ilfansonto-like) attitude is practically 
confined to the rare and aberrant South American genus Ghagasia 
t For details of characters of the tribe, see descr^tion of parts given 
m Section III of this part of the volume 

During life the palpi of the female (except when the insect is 
feeding) are held closely approximated to the proboscis, so that the 
DIPT — ^VOL rv B 
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The attitude of Anophelim ■when resting is very character- 
istic and IS often referred to Both in Cuhcini and Ano- 
phehni the fore and mid-legs are usually placed -with the 
sharply flexed tibio-femoral jomt directed upwards and the 
last tarsal segment or so only restmg on the supporting 
surface, so as to give, -with the first two pans of legs, 
four points d’appui, more or less corresponding to the corners 
of a square, these legs form four approximately equal 
arches, supportmg at 'a central pomt the weight of the 
body In Culex the body is so slung as to be honzontal, 
the coxse of all the legs bemg equally distant from the 
supporting surface, whereas m Anophelim the body is 
strongly tilted downwards at the hcad-end,< each pair of coxae 
from before backwards bemg progressively further away 
from the supportmg surface Taken m conjunction "with 
the shape of the body, this causes the abdomen to pomt 
markedly away from the surface and the whole body to form 
with this an angle which may even approach 90° (fig 1) 
The hmd legs as a rule take httle or no part m supporting 
the body though they are often placed so as to touch the 
supportmg surface, and even at times are used to give support 
As also in some Cuhcim, these legs are very commonly held 
in the air, often high above the abdomen* > 

The exact angle made by the msect’s body -with the sup- 
porting surface vanes considerably not only with the species, 
but also accordmg to whether themsect is restmg on a vertical 
or horizontal surface or suspended from the latter, and, also, 
whether the insect is m a fed or gravid condition or not, 
or, is fresh and livelj’’ or weak A more or less (7alex-hke 
attitude IS seen among Indian species in A aitkem and in 


two palps and the probofiois give the effect of a single organ In the 
Ining condition all that an exanunation under a lens may show, 
especially when the palps are thin and delicate, is that, in Anophelim, 
the iingcr-like or bud-hke palpi seen at the base of the proboscis 
in culicme mosquitoes are not to be made out When the insect 
is dead, and the tissues somewhat diicd, the palpi separate, etnd these 
organs, with the proboscis, may give a tndent-liko effect (fig 2) 

* In the female anophclino the tip of the labium and the palpi 
are brought so close to the object rested upon that they are almost 
in cental t with it The tips of the tibia* of the fore legs, which, both 
in Anophelim and Cniiciiii, reach to a lc\ el slightly below the head, 
are in Cuhcini so situated as to he bdiind the head, whereas in 
Anophelim thej' are in front of the head, and in side view usually cross 
the line of the pioboscis or are entirely in front of this The m<d- 
femora and tibiae, which in Gultx, m lateral mov/, cross the line of the 
abdomen, are usually, in Anophdmi, entirely below this structure 
Accomuating the distinction in attitude is the fact that the tarsus in 
Anophelim is usually relatively longer than in most Culicmi, and the 
insect IS, therefore, raised higher 
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A. cidiciformtf! and A mitom In A cuhcifacies the body 
IS held rather close to the surface, and in fed or gravid females 
may have a very Cw/car-hke appearance , but, though the angle 
formed is small, the anopheline attitude is generally qmte 


Fig 1 



General siniclure and resting attitude of living insect . — 1 Dorsal view 
of unfed showing position of Mings folded and expanded 
2 Lateral viom’ of an nnopholmo {A annuhris) resting on a 
vortical suiface Xho specunen is engorged to some degree 


A, Abdomen 

c. Coxa of fore leg 
ce, Ccrctis 

d, Doisuin of abdomen (tor- 

gites) 

/, Femur 
H, Heed 
p, Fleura 
T, Thorax 


Tibia 

tr, Troc-hanter of fore leg 

ts. Tarsus (segments 1-5) of 

mid-leg 
w, Wmg 

V, Venter of abdomen (stem 
lies) 

1-3, Fore, mid , and hind log 
rcs^iectivcly 

B 2 
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distinct in the unfed female, especially when suspended 
The majority of species form angles with the surface on which 
they rest of from 30 to 45° In A hyrcanus and A barbi- 
rostns the angle is very exaggerated, and approaches almost 
a right angle 

Equally characteristic of the tribe is the straight con- 
figuration of the body, the head and proboscis being nearly 
m the same hne as the rest of the body As a consequence, 
the angle formed by the under surface of the head with the 
prosternal region of the thorax is much larger m anopheline 
than in culicine mosquitoes (120° as against 90° or less) 
The attachment of the abdomen, further, is such that its 
axis forms about a right angle with a hne joimng the middle 
coxa with the middle of the dorsum of the thorax, whereas 
m cuhcine mosquitoes the angle is much smaller, in some 
cases less than 45° Even when the attitude is somewhat 
(/ttiex-like, e g , m A cultcifactes, the straight configuration 
of the body still largely holds good. 

The spotting of the wmgs* is very characteristic of 
Anophehm, though not entirely confined to this tribe of 
Cuhcidae, whilst many species of the tribe do not show it 
The common European species A maculipennis has wmgs 
spotted with small dark spots due to aggregations of scales on 
the wmg-field , but the more usual and typical form of spotting, 
and that which is seen in the majority of species, is due 
to pale spots on the costa and wmg-vems caused by the 
veins being alternately clothed with dark and pale scales 
The effect is to give rise to hnear dark or pale spots, these 
appearmg either as pale spots on a dark ground or vice 
versa, though about an equal amount of pale and dark is 
common 

Other features characteristic of the adult insect are noted 
under the Key to Genera and Subgenera and m the systematic 
part of the work The most important are the bar-shaped 
bcutellum, with the scutellar hairs foiming an unbroken 
rowf, the single large claiv on the fore legs in the male, 
and the absence of a regular imbricated vestituro of scale\ 
on the abdomen, as is universal m Culicini Though 
numerous scales may be present m some Anophehm on the 
dorsum, the stemites are always m large pan bare 

So far as is known, the median acinus of the sahvaiy gland 
in Anophehm is saccular, thus differing from Culex, where 
it IS tubular, with a narrow duct The female carnes a single 


t 

* For a study of tiie wmg-spotting m Aiioiihdui, see Christopliprs 
Ann Tiop Mod and Pai vii, p 45, 1913 
t The rare genus Chayasm is however, e\reptional in these respects 
(see Key to Centra in Part III ) 
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spermatheca, three being the usual number in Cuhcini, 
thdtigh a single spermatheca may be present in some forms 

The larvae of Anophelim * are distmgmshed from the larvae 
of other mosqmtoes by the absence of a supportmg tube 
(siphon) to the spiracular apparatus f, by then: horizontal 
attitude when at rest or moving at the surface of the water, 
and by the fact that, when supported at the surface, their 
bodies are actually in contact with the surface-film by means 
of their abdonunal fioat-hairs, which cause httle dimples 
n the surface A further charaeter of the larva is the abdity 
to rotate the head through 180° to allow of feeding at the 
surface They are also pecuhar m possessmg eversible 
organs on the thorax (eversible organs of Nuttall and Shipley), 
and the large hairs are for the most part pinnately branched 
in one plane The larvae of Anophelim are found in nature 
almost exclusively m natural waters and, unlike many Cuhcmi, 
are rarely found in pots and other domestic collections 
of water i 

The egg is also characteristic, bemg usually boat-shaped, 
with a demarcated upper surface and laterally situated 
floats § 

The total number of species known in the world is about 
170, of which 42 species, with 10 varieties representmg local 
forms or subspecies, have been recorded from the Indian 
area 

Bibliogkaphy 

For an elementaiy and semi-popular account of the characters 
and bionomics of Anophelmi and their relation to dfsease, etc , see 
Dauglish, ‘ The Anopheline Mosqnito,’ John Murray, 1911 , Edwards, 
‘ Mosquitoes and their Relation to Disease,’ Bnt Mus (Nat Hist ), 
Econ Ser no 4, ed. 4, 1931 (pnce 4d ) , Edwards and James, ‘ British 
Mosquitoes and their Control,’ Bnt Mus (Nat Hist), Econ Ser 
no 4a, 192,1 (price 6d ) , Crawford and Chalam, ‘ Mosquito Reduction 
and Malaria Prevention,’ 1926, Oxford XJniv Press (price 3 rupees), 
Co\ell, in Ghosh, ‘A Treatise on Hygiene and Public Health,’ 7th ed 
1930, Calcutta, Sci Publ Co A very excellent httle book, giving 
much mformation, is Hegh’s ‘Les Moustiques,’ Brus<!els, 1921 

Complete monographs on Anophelim of a modern character 
do not exist, but the following are monographic studies deahng with 


* For characters of the lar\’a, see Section HI (“ Characters used m 
Identification and Classification ”) 

+ The whole of the respiratory apparatus of Anopheles is r^resented 
by the parts at the tip of the siphon in Culicmi 

} A common and important Indian species, A stephensi, however, 
18 noted for its power of breeding in cisterns and other artificial breeding 
places Most species are rarolj , if e\ er, found in artificial receptacles 
unless these give breedmg places in some degree approacbmg natural 
collections of water A number of species of Anophelmi breed entirely 
in holes in trees , no fewer than four species in the Indian area adopt 
this special habit 

^ For further description, see Section HI 
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Anophelim of various countries or regions (commonly along with other 
mosqmtoes) — 

Palcearctic Region — Edwards, “A Revision of the Mosquitoes 
of the Palsearctic Region,” Bull Ent Res xii, p 267, 1921 , 
Martini, in Lindner, ^ Die Fhegen der Palaearktischen Region.’ 
Lf 38, 40, 46 and 53 (index); also Lang, ‘ A Handbook of 
British Mosquitoes,’ 1920 

North Afncaand Mediterranean — Seguy, “ LesMoustiques dol’Afriq 
Mm , etc , ” Encyclop Entom , Lechevalier, Paris, 1924 
Egypt — ^Kirkpatrick, ‘ The Mosquitoes of Egypt,’ Cairo, 192.) 
Tropical and South Africa — ^Bedford, in 13th and 14th Repts 
Director Vet ' Educ and Research, Pretoria, 1928 , Evans, Mem. 
no 3, n s L’pool Sch Trop Med 
India— S&TOBB and Liston, ‘Anoph Mosq of India,’ 2nd ed , 1911 
Also Synopses, etc , pubbshed by the Malaria Survey of India, 
m Govt India Publ H Bulletms (see list of important recent 
works at beginning of Bibliography m this volume } 

Dutch East Indies — Swellengrebel, “ Die* Anoph v Ned Oost 
Indie,” 1921, Kolon Inst Amsterdam, Meded xv, Swellengrebel 
and Rodeniialdt, ibid , Gustav Pischer, Jena, 1932 
Philippines — ^Recent papers by W V Kmg (see full Bibhography 
at end of this voluniie) 

Japan — ^Yamada, Sci Repts Govt Inst Inf Dis ui, p 215, 1924 , 
IV, p 447, 1925 

Australia — ^Edwards, Bull Ent Res xiv, p 351, 1924 
America — Howard, Dyar, and Knab, ' Mosq N and C America,’ 
iv, 1917, andii, 1912 (plates) , Dyai, ‘ The Mosq of the Americas,’ 
1928 , Costa Lima, ‘ Trat de Parasit ’ ii, p 648, 1930 , also 
papers by Root, Shannon, and Davis (see Bibliography) 

For catalogues of world species, etc , see Christophers, Ind Med 
Res Mem no 3, 1924, Covell, ib no 7, 1927, Edwards, ‘Gen 
Insect,’ Fasc 194, 1932 

For mtemal structure, see Christophers, Repts Mai Comm Roy 
Soc ser 4, 1901 , Nbttall and Shipley! Joum of Hyg i, pp 45-77, 
269-276, 451-484 , ii, pp 58-84, 166-215 , Thomson, Proc Boston 
Soc of Nat Hist xxxii, 145-202, 1905, Imins, Joum of Hyg vii, 
pp 291-318, 1907 , id , Parasit i, pp 103-132, 1908 (larva) , Hurst, 
l^ans and Ann Rept Manchester Microsc Soc 1890 (pupa) , Roy, 
Ind JounT Med Res xiv, p 993, 1927 (oesoph , divert , and saD 
glands) See also under “Mouth-parts,” “Thorax,” “Wing,” and 
“Hypopygium ” 


II CLASSIFICATION 

The classification adopted in this volume * is, as regards 
the genera and subgoneora, that given by Edwards m hie 
most recent work, which appears most satisfactorily to display 
what IS known up to date of the afiimties of the mam groups 
and of the aberrant forms of Anophelini Of the three 
genera recognized, the genus Anopheles, which alone occurs 
in the Indian area, includes the great nlajonty of species 


• In the mam the classification is that given by me ui 1915 and 1924, 
smco extended by Eduards m the work referred to For the classi 
fication as it affects species recorded from India, see the Sjstematic 
Index For a fuller statement see Part IH (Systematic) of this work 
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in the tnbe Structural differences such as can be used 
satisfactorily for classification have for the most part been 
brought to light only comparatively recently The classi- 
fication of Theobald and others on scale-structure has shown 
itself, in the course of time, inadequate and misleadmg, chiefly 
because it is evident that scale-structure in the tribe has 
progressed on somewhat parallel Imes m a number of distmct 
phylogenetic stems This classification has now been aban- 
doned for others of a more satisfactory character 
Classificaiion by Male Gemtcdic Characters — ^After separation 
of the genera Chagasia and Birmella on the male tarsal claws, 
etc , the most satisfactory primary subdivisions appear to be 
those given by the male gemtahc characters, t c , on the number 
and arrangement of the parabasal spmes Such subdivisions 
are generally agreed to be most convemently treated as 
subgenera They are not only consistent with the general 
structure and ornamentation of the adult (Christophers, 
1913, 1916, 1924), but also accord closely with subdivisions 
based on the recent work on pharyngeal characters by Smton 
and Covell (1927) and Barraud and Coveil (1928, 1929) 
and those based on the pleural hairs and other characters 
of the larva as recently shown by Puri (1929, 1931) 

The characters and arrangement of the parabasal spmes 
on which these subgenera are founded are sufficiently indicated 
m the Keys to Genera and Subgenera m Part III The great 
majority of species fall under one or other of the subgenera 
Anopheles, Nyssorhynchus, and Myzomym, only the first 
and last of which occur in the Indian area 
Classification by Pharyngeal and Larval Characters — Sub- 
divisions based on pharyngeal and larval characters follow 
m the mam those made on gemtahc characters, and serve 
to strengthen the subgenera, but, whilst m no instance 
contradictory *, they sometimes give greater or less emphasis 
to particular subgenera and groups than do the gemtahc 
characters This is especially noticeable with the subgenus 
Nyssorhynchus and group Neomyzomyia of subgenus Myzomyia 
On the whole the gemtahc characters appear the most 
suitable for the primary defimtion of the subgenera owmg 
to their certamty and preciseness The pharyngeal and 
larval characters, besides supportmg the subgeneric divisions) 
have a special value in estabhshmg the groups 
The accompanying schema illustrates the general relationship 
of the classifications based on general adult characters 
pharyngeal characters, and the pleural haus of the larva — 


* The only real anomaly in the classification based on genitalia 
IB the remarkable character of the h3^opygium m A paranffcnsts 
which IB not Bpecially peculiar in any other feature of its organization 
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Subgcn Myzomyia 
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GUmificaiim by Pupal Characters. — ^The pupal characters 
of a considerable number of species have been described 
by Senevet As a general rule division mto Anophdes and 
Myzomyia is indicated by the paddle-bair (short and straight 
m Anophdes , long and hooked in ilfyzomyia) Nyssorhyni^us 
and also group Neomyzomyia * are akin to Anophdes m this 
and some other respects The foUovnng is Senevet’s pro- 
visional table for the genera and subgenera f — 

Spine Vni without lateral branches 
Hair C transformed into spine 
Hair G not so 

Spine VIII with several lateral branches 
Paddle-hair short and straight .... 

Paddle-hau: long and hooked 

The groups of subgen Anophdes and, espeeially, of subgen. 
Myzomyia seem, however, also to some extent to be mdicated 
The foUowmg, m the mam at least, holds good for the latter 
subgenus . — 

Pad^e-hair shore and straight Neomyzomyia 

Paddle-hau long and hooked. 

Spmes rV-VII long, IV as long aa or only f Myzomyia 
somewhat shorter than V and ^aip \Paramyzomyia. 

Spmes V-Vn only long, IV abnqitly reduced/ VeoceZIio 
and usually blunt . . .... \Paeiidomyzomyia. 


. Genus Ceaoasia 
. Subgen Nysso- 

[bbynchus 

. . . Subgen Aicofh£Les f 
.... Subgen Myzo^iyia 


Bibuogbaphy 

Christophers, Ind Med Bes Mem no. 3, 1924; Edwards, ‘Gen 
Insect ’ Ease 194, 1932 

See also (adult) Chnstophers, Ann Trop Med and Par vii, p 45, 
1913 , (hypopygium) Chnstophers, Ind. Jonm Med Bes in, p 371, 
1915 , Boot, Amer Joum Hyg lu, p 264, 1923, and iv, p 466 1924 , 
(pharynx) Sinton and Covell, Hid Joum Med Bes sv, p 301, 1927 , 
Barraud and Coveil, ib 2 £v, p 671, 1928 , id , Trans 7th Cong F E A T M 
111 , p 98, 1929 , (Larta) Fun, Ind Joum Med. Bes xvi p 519, 1928 ; 
id , Ind Med Bes Mem no 21, 1931 


* Senevet describes only A smithi and A. punctidatUs, but des- 
cnptions of several more species m the group given here also show 
these characters 

t Tree-hole breedmg species, as with the larvffi,mayfonn exceptions. 
{ Including Stethomyia and group Neomyzomyia 
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in CHARACTERS USED IN IDENTIFICATION 
AND CLASSIFICATION 

Adult Chaeactbbs * 

The nomenclature used for parts of the body is shown 
in fig 1 The difierent parts are considered more in detail 
below 

Head 

The nomenclature of the head-structures is mdicated 
m fig 2 The head-scdka, which cover the occiput and most 
of the vertex between the eyes, are of a single type, bemg 
erect, narrowly fan-shaped, trimcated, and often shghtly 


* Among general characters of the adult which should, perhaps, 
be mentioned are size and colour Anophdes of the group Myzomyta 
are as a rule distmctly small The outstandmgly large Indian Species 
IS A gigaa, specimens of which may almost equal the giant AD-ican 
species A implexua The index used for designating size m this volume 
IS the length of the wmg, this is about 3 nun for small species, 
4-4 6 mm for moderate-sized ^ecies, and 6-^6 mm for very large species. 

Coloration m the grotqi vanes from a hghtish grey or fawn to shades 
of brown practically amounting to black, and, though subject to some 
variation m the same ^ecies, is often very helpful m identification. 
Sometimes ^ecimens may show more pigmentation than is usual 
with the species, with an mcrease m the e^ent of dark markings on 
wmg, tarsi, palps, etc , and often with bndgmg of costal qiots and 
other anomahes of wmg-omamentation {mdamam) A contrary effect 
IB seen where the dark markmgs are abnormally restncted cuid spots 
normally present obhterated, or pigmentation may bo defective m 
a capncious manner or almost entirely absent {hypomdanism) An 
extreme condition of hypomelamsm gives rise to the immaculatiis 
form referred to under A vagus, but an almost similar condition has 
been observed m A stephenst and A palhdus 


Nomenclature of parts of the head — Head of $, showmg palpi, 
antenme, etc , the palp of the side shown denuded of scales 
2 Ditto of 8 Head, i^owmg arrangement of scales and hairs 
on vertex 4 Lateral view of head 6 Tip of mandible 7 Tip 
of maxilla 


A, Antenna 
Ab, Apical pale band 
apg. Anterior portion of post- 
gena 

Bb, Intervenmg dark area be- 
tween apical and sub- 
apical pale bands 
C, Clypeus 

Gb, Subapical pale band 
F, Frons 
Hs, Head-scales 
L, Labium 
U>, Labella 


tn. Tip of mouth-parts lying 
ID labial sheath 

O, Compound eye 
Oc, Ocular chsstee 
Op, Occiput 

Os, Ocular scales 

P, Palp 

pg, Postgena 
pgc, Post^nal chceto 
t. Torus 
V, Vertex 
Vo, Vertical cheeue 
Ft, Vertical tuft 

1-6, Segments of palpi ((? and 9). 
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notched, giving them a forked appearance under a low power 
They usually have about 12-15 stnations, whicli extend 
nearly to the base of the scale The scales vary somewhat 
m shape, etc , on difiereut parts of the head, and only 
outstandmg pecuhanties are given m the descriptions m this 
volume Almost always the head-scales are dark at the 
sides and back of the head, and become pale or white over 
the front of the vertex, formmg a conspicuous white patch 
of varymg extent in this situation (pate vertical spot) 

Anteriorly between the eyes is a somewhat triangular 
area (interocvlar vertex), passmg forward to about the base 
of the antennas' The head-scales are usually contmued on 
to this as overlappmg fusiform scales, which make a con- 
spicuous line of scahng along the inner margin of the eyes 
{ocular scales) Internal to the ocular scales on each side 
IS a Ime of setae, often milk-white {vertical setce) The vertical 
setae m front commonly termmate m a cluster of elongate 
setiform pale or white scales, usually more or less curled 
at the ends, which pass forwards over the clypeus The 
long setiform scales, with the other vertical setae amd the 
ocular scales, together form the so-called frontal tuft charac- 
teristic of most anophelmes 

Around the margm of the eyes are the dark ocular chostoe, 
and distmct from these ventrally below the eyes a close- 
set hne of hairs, often givmg the effect of a beard— the 
poslgenal hairs 

Antennce 

These consist of a globular basal segmen {torus*) and 
a beaded senes of flagellar segments (13 m the $, 14 m the ^), 
which form the antenna propet In the male the torus 
IS very large and the antenna markedly plumose, due to 
whorls of long hairs arismg from paired plates on the segments 
In the female the torus is smaller and the hairs are shorter, 
ansing m a ring from the bases of the segments 

In the male the anteima, mcludmg the torus, is devoid 
of scales m all Indian species, except on the first flagellar 
segment, where some scales are often present, usually dark 
In the female the torus may be bare or, iiT many species, may 
carry a few mmute scales, often difficult to see Scales are 
commonly present on the first or second flagellar segment 
or, m some species, on a number of flagellar segments m the 
female 


True second segment, the first being a narrow basal ring, only 
to be made out, as a rule, m cleared and mounted preparations Thb 
torus IB alBO called the pedicle, and the nng-piece at its base the scape 
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Clypms 

This is usually bare, but a tuft of scales is carried on tbe 
lateral aspect of the clypeus in A hyrcanus (and the African 
species A mauntianus), and may be a useful diagnostic 
feature m distinguishing, for example, between A hyrcanus 
and A s&paratus 

Female Palpi 

The normal arrangement of the segments is shown m fig 2 
(p 11). The basal (first) segment is small and vestigial, and 
fused with the succeedmg long segment The relation of the 
length of segment 5 to that of 4 gives the palpal index, which 
varies from 0 3 to 0 7 

Scales are present on all the surfaces except the inner, 
which IS bare of scales along the whole length of the organ , 
chsetse, or stiff hairs, are usually pr sent on the apical segment 
and m a hne along the ventro-mtemal border of other segments 
The scales may be appressed over fhe whole organ, when the 
palpi appear long and thin , or cominonly the basal portion, 
or greater part, of the first lopg segment has erect scales, 
those over the rest of the organ bemg more appressed ; or the 
whole organ may be covered with erect scales, giving it 
a shaggy appearance 

Ormmentataon of the palpi 'is mainly m the form of pale 
scales formmg bands of various width at the apex and at 
jomts 3-4 and 2-3. When the apical segment is short 
it is usually completely mvolved m the apical pale band, 
the palpi showmg three bands, mcludmg the apical When 
the apical segment is long it frequently carries a dark band, 
and the palpi show four pale bands In species normally 
showmg three bands it is not uncommon for individuak 
to show a variation m the presence of a dark band on the 
apical segment and a resultant 4-banded palp This is 
unusual, however, except where the apical segment is long 
(e g mA mperpidus). 

Li addition to bands, there may be patches of pale scaling 
on the dorsum of some of the segments, especially segment 3 
{speckling of the palps) Specimens may sometimes show 
a more diffuse pahng along the length of the segment which 
IS often not of specific character, and may be referred to as 
frosting 

Male Palpi 

These are composed of five segments, mcludmg a vestigial 
basal segment, as m the female, but with segments 2 and 3 
separated by an incomplete ]omt only. Segments 4 and 5 
are expanded and somewhat flattened, usually with thickening 
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also, of the apes, of segment 3 The junction of 4 rtii^ Q 
is commonly more l^e a suture than a jomt, but m some 
species the two are much more clearly articulated and the 
se^ents somewhat^ constricted at the junction 

Except where the scales at the extreme base, or at some other 
pomts, may be erect, the organ is covered on its outer aspect 
with appressed scales which give it its ornamentation 
Long hairs anse from the swoll^ apical end of segment 3, 
and a hne of hairs, which may be a single or several rows 
thick, 18 usually continued along both borders of segments 4 
and 5 or may be wholly or partiy lacking on the latter 
{marginal hairs) 

The types of ornamentation can be seen from the des> 
criptions of species Oare should be taken m eyftnnimng this 
organ in the dned specimen, as it is often twisted, and mis- 
leading appearances may be seen should the ononmmented 
lower (inner) surface of ^e club be uppermost 

Labium or Proboscis 

The labium is generally uniformly dark, except the labella, 
which are usually of a hghter colour. In a few species the 
apical half or so is hght or golden, or there may be a difruse 
pale patch beneath or at the sides towards the apex (tache). 
These effects are often only clearly visible in certam hghts 


LA, Lateral area of mesonotum 
M, Mesonotum 

m, Site of median scale-tuft on anterior promontoiy 
MA, Median area of mesonotum. 
me, Upper mesepuneral hairs 
P, Fostscutellum (postnotum) 
p, Fropleural hairs 
Pn, Anterior pronotel lobe 
pa, Frealar hairs 

S, Scutellum 

8, Spiracular hairs 

sp. Upper and lower stemopleural group of hairs 

T, Trochanters 
WR, Base of wing 

Parts of pleurae (membranous areas shaded) — 

1 Antenor pronotum (anterior pronotel lobe) 

2, Fostpronotum, shown con^ued as narrow proqnmeron 

to coxal articulation 

3, Fropleuron (epistemum) 

3a, Basistemum of prothorax 

4, Fost^nacular area (mesothoracic anqustemum) 

5, Stemopleuron of mesothoraz 

6, Mesepimeron 

7, Meron 

8, Trochontm 

9, Stemopleuron of metethonm. 

10, Metethorax 
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MaTidtbles arid MamUcB * 

I^onnally contained within the sheath-like labium are the 
fine chitmous mandibles and masiUse, along with the stylet-like 
labmm and hypopharynx The mandible is expanded at its 
termination into a /triangular plate, one edge of which carries 
very fine teeth, usually, m In^an species, about 25-30. The 
maxillsB have curved, sword-like ends, usually with about 
13-15 teeth, larger than those of the mandible, which become 
progressively smaller and more mmute towards the end 
of the organ Exammation of practically all the 
species has shown but few differences in species or variation 
from the characters given above, and reference to these 
organs is usually, for brevity, oimtted from the descriptions 
For detailed descnption of the pharynx, see under “ Fha- 
ryngeal Characters ” (p 24) 

Thorax^. 

The general characters and nomenclature of the parts of the 
anophehne thorax are given in fig 3 (p 15) 

I^e ant&nor prondUd lobes (prothoracic lobes) commonly 
carry ohsctaa only, but may be fiirmshed, m addition, with 
a tuft of erect scales . {prothoracic or prorated tuft) On the 
narrow chitmous propleurae, lymg on either side of the 
membranous area below the neck, are the propleural hairs 
These may form a cluster of four or five or more, be reduced 
to two or one, or be entirely absent , they are of considerable 
systematic importance 

The mesonotum may be bare and shmy, with only large 
ohsetss, but more usually the surface is to a certam extent 
tomentose, givmg different effects, depending on the direction 
of the hght-mcidence Frequently darker longitudmal hnes 
are seen, especially on the denuded notum, but such appear- 
ances usually vary with the hght-mcidence, and reference 
to them IS omitted m the descnptions In a few species 
eye-spots are present Most usually there is a vestiture 
either of numerous small hairs, of hair-hke seales, or of true 

* For information about the mouth-parts, see KuttsU and Shipley, 
Joum of Hyg i, p 461 A very detailed account of the mouth-parts 
in Oulexw given by Dimmock, ‘Anat of the Mouth-parts of some 
Diptera,’ Thesis (Boston, 1881) For an account of the mamllaiy teeth 
m connection with zoophilism and the method of counting these, see 
Boubaud, Ann Inst Past xhi, p 561, 1928 
t For structure of the thorax, see Baini Prashad, Ind Joum 
Med Ses v, pp 614 & 641, 1918, Edwards, Bidl Ent Bes 
xn, p 266, 1921, Freeborn, Insec Insc Mens xii, p 37, 1924, 

»d ‘Mosq of Oibforma,’ p 339, 1926, Kirkpatrick, ‘Mosq of Egypt,’ 
p 13, 1925 Also a very thorough account of the Nematocerous 
thorax, with numerous figures of different forms, moludmg the mosqmto 
thorax— Crampton, Annals Ent Soe- Amer xvu, p 49, 1925. 
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scales Vefy commonly there is a somewhat hghter coloured 
m&imn area, which m species with scales is usually more 
closely scaled, contrasting with the darker fossae and laiexal 
borders of the mesonotum, which are freq^uently devoid of scales 
or relatively so. 

On the anterior promontory there is usually present 
a number of pale erect scales behmd the head {median scale- 
tuft) More laterally, at the angles of the promontory, there 
may also be scale-tufts {lateral scale-tufts) In the latter 
situation the scales are usually white above, and there are 
commonly conspicuous, often battledore-shaped, black scales 
below these on the author face of the promontory 

The pilotaxy* of the thorax is shown m fig 3 The 
propleural hairs have already been referred to Of the other 
pleural ch®tae, the spiraeular are commonly from 0-5 m 
number , the prealar form a conspicuous tuft m some species, 
but are mmute and difficult to make out m others , the 
stemopleural are usually divided mto two groups, an upper 
and a lower, and consist of small as well as larger hairs , 
the upper mesepimeral are usually 15 or more in number 
and conspicuous The lower mesepimeral on the epuneral 
plate separated from the upper group are usually absent, 
but are present m A barbirostns and some other species 
The postnotal (on the plate behmd the anterior pronotal 
lobes) and the postspiracular (on the chitmisation behmd 
the anterior spiracle) appear to be absent throughout the 
tnbe These hairs, with .the exception of the propleural 
hairs, do not appear to be of very great systematic importance 
and, as their exact number appears to vary m the same 
species, only outstanding characters, if such exist, are usually 
given m the descriptions Scales are not mfreq^uently present 
on the sternopleuron or mesepimeron, and their presence 
or absence may help m the differentiation of certam forms 

Wmc 

The nomenclature of parts of the wmg and of the venation 
as employed m this volume are shown in fig 4 f In the 
descriptions, for brevity the longitudmal veins and their 


* For pilotaxy of the anophelme thorax, see Chnstophers, Ind. 
Joum Med Res in, p 362, 1915 , Edwards, Bull Ent Res xu, p 266, 
1921 , Rodenwaldt, Tijds v Entom Ixiv, p 147, 1921 , Freeborn, 
‘ Mosq of Cahforma,’ p 339, 1926 

t For a full account of the wing-venation, with, a discussion of the 
Comstock and Needham nomenclature as applied to the mosqmto, 
see Chnstophers and Barraud, Ind Joum Med Res xi, p 1103, 1924 , 
see also Nuttall and Shipley, Joum of Hyg i, p 475, 1901 , Tillyard, 
Proc Linn Soc NSW ^v, pp 533-718, 1919, Tillyard, ‘Insects 
of Australia and New Zealand,’ p 338, 1926 

DIPT.— VOL IV C 
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Venation and spotting of wmg and nomenclature used — ^1 Venation 
2 Usual situation of spots on wmg (Mysomyut) and nomenclature 
used 3 Arrangement of scales on veins Bight, vem viewed 
from above , left, as a vem would appear in vertical section 

1 A, Apex of wmg 

а. Alula 

o/, Antenor forked cell 
B, Base of wmg 

б, Bifurcation 

G, Oosta 

cv 2-3, Cross-vem between vem 2 and vem 3 , other cross-veins 
similarly, except humeral 
h. Humeral cross-vem 
pf. Posterior forked cell 
r, Reinigium (or stem-vem) 

F, Frmge 
iSic, Subcosta 
8, Squama 

1, First longitudmal (Radihs, i2, of Comstock and Needham) 

2, Second longitudinal (i22'i'S of Comstock and Needham) 

2 1, Antenor branch, second longitudmal (ifj) 

2 2, Posterior branch, second longitudmal (Bj). 

3, Third longitudmal (Bit j) 

4, Fourth longitudmal (^^a, M) 

4 1, Antenor branch, fourtii longitudinal (Jlfi) 

4 2, Postenor branch, fourth longitudmal (Mj) 

5, Mam fifth longitudmal (Gu) 

5 1, Branch of fifth longitudinal (Omj or ilf*) 

6, Sixth longitudmal (Anal, A) 

2. A, Apical pale area 

As, Accessory sector pale area 
ts. Border-scales 
/, Frmge spot 

H, Humeral pale interruption 
h, Humeral dark aocessoiy spot 
F, Preapioal pale drea 

Fa, Preseotor pale area 

ph, Prehumeral dark accessory spot, may be divided mto 
inner and outer by the prehumeral pale mterruption 
S, Sector, pale area 
Sc, Subcostal pale area 

Between A and P is the apical dark spot, between 
P and Sc is the preapical dark spot, between Sc and S 
IS the middle dark spot , between S and Fs is the presector 
dark spot 

a mdicates the region of short pale spots due to the cross- 
vems , i» IS a bifurcation site , c is an example of a pale 
interruption dividmg the dark length of branches of the 
forked coll into two spots on each branch 

Dark spots on the stem and branches of vems may usually 
be sufficiently designated by tho terms apical and basal, 
or, in some cases, also middle, e g , basal dark qiot 2 1 

3 I, Lateral squame 
tn. Median squame 
p. Plume-scale (on imder surface) 
s Squame scale (on upper surface of wing) 

V, Vem (m section) 
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branches are indicated by numbers, e g ,2, 2 1,2 2 mdicate 
respectively the stem, the antenor, and the posterior branch 
of the second longitudmal vem * 

The nomenclature of these veins on the Comsto'ck and 
Needham genepahzed system is still, m the case of some of the 
branches, uncertam The mterpretation (foUowmg NuttaU 
and Shipley and Christophers and Barraud) is given below, 
but TiUyard (1919, 1926) considers 5 1 to be the fourth branch 
of the media, and the vestigial unsealed vem below 6 (usually 
unnamed or disregarded by other writers) to be the second 
branch of the cubitus — 

Nomenclature used tn 
this volume 

Costa 
Subcosta 

First Longitudmal, 1 
Second longitudinal, 2, 2 1, 2 2 
Third longitudmal, 3 
Fourth longitudmal, 4, 4 1, 4 2 
Fifth longitudmal, 5, 5 1, 5 2 
Sixth longitudmal, 6 
Cross-veins, 2-3, 3-4, 4^S 


Oomstodx. and Needham 

Costa 

Subcosta 

Badial, 

•®2+s, -Bg, i?3 
•® 4+5 

Me^an, M, Mi, 

Cubital, Cu, Cui, Gu. 
Anal [An) 

Cross-vems, base of 
r-m, ntr-cu 


The length of the wmg, measured from the ongm of the 
costa to the level of the apex-, is ordmarily, in ^ophehm, 
about 2\ tunes the length of the thorax measured from the 
anterior promontory to the back of the scutellum, but is 
proportionately more (up to three times or shghtly over) m 
large-wmged species such as A hyreanus The greatest width, 
excludu^ the frmge, is usually shghtly over ^ the length , 
the wing m the male is shghtly narrower, about ^ the 
length The subcosta joins the costa shghtly imder f 
the length of the wmg from the base (0 62-0 65 of the wmg- 
length) The anterior forked cell m the female usually 
measures \ or shghtly more of the length of the wmg , 
its base m all Indian species, except A moghulensis, is shghtly 
nearer the base of the wmg than that of the posterior cell 
The relative lengths of the two forked cells, measured along 


This nomenclature, which is m common use among workers on the 
Culicidffi, has probably followed that given by Theobald (vol i, p 18) 
Theobald appears to have followed Skuse (Proc Lmn Soo N S Wales, 
111 , p 1763, pi 40, 1889), his figure bemg a copy of that given by Skuse, 
who seems to have been the first to adapt to the wmg of the mosquito 
the system of nomenclature in common use among students of the 
Diptera m the latter half of the nmeteenth century Among students 
of the Cuhcido! many of the cell-names and other unneced^ry detail 
have gradually dropped out of use , all that is now necessary is given 
in the accompanying figure 
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the posterior branch m each case, is the forked cell index 
(usually about 1 6, but reaching 2 in some species where 
the anterior forked cell is very long) The length of the 
anterior forked cell in relation to its petiole (from the bifur- 
cation to the cross-vem) is often very variable in the same 
species, but may be used to give a general mdication of the 
length of the cell The forked cells are usually shghtly shorter 
in the male 

Scaling of the ll’ingt 

The general anangement of scales on the ving- veins m the 
Aiiophehiii IS shown in fig 4 (p 19), which shows the aiTange- 
ment of scales on a convex vein as seen from above The costa 
(up to the subcostal junction) and veins 1, 3, 5, and 6 are 
diiect 01 convex vems, and the subcosta and rems 2 and 4 
levase or concave vems On the uppei surface of direct 
veins and the lower surface oi reverse veins’*' the scales 
are normally some^vhat bat-shaped, often truncated, and with 
paiallel stiiations , they have short, bent stalks and he flat 
and parallel to the vem [sguame scales) Those in the middle 
of the vein (median squames), are usually shorter and often 
narrower than those projectmg laterally over the wmg-mem- 
brane (lateral squames) On the lower surface of direct veins 
and on the upper surface of reverse veins the scales are longer, 
usually narrower and more pomted, mtli less numerous and 
less markedly parallel stnations , their stalks aie not sharply 
bent and the scales project at an angle from the vem (plume 
scales) As the apex of the wmg is approached, the scales 
tend to elongate and to lose then (frstmctive characters, 
and the same applies to the greater part of the vmg m some 
species 

The broadest scales, as a rule, are on the mner thud of the 
costa, subcosta, and vem 1 They are also about equally 
broad on the base of the stem of vem 5, but are distmctly 
narrower and usually less truncated on the remammg vems 
The number of stnations shown by the scales on the mner 
thud of the costa, subcosta, or vem 1 is the maximum striation 
tor the species 

On the wnng-border posteriorly are the special fringe scales, 
and at their bases are small, obliquely set scales (border scales), 
which may be dark, or hght,or absent moie or less extensively 
tow’ards the base of the wmg, accordmg to the species 


* Cbristopbers, Ind Joiun iled Kes x, p 1011, 1923 , Christ 
and Barraud, loc cit xi, p 1106, 1924 See also, on the subject of 
convex and concave vems, TiUyard, Proc Linn Soc N S IV xhv, 
pp 339 et seq , 1919 
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Orrmmniaiim of the, W%ng 

The ornamentation of the wmg is almost entirely due to 
scahng, and consists usually of alternate areas of dark and 
pale scales on the veins For clearness the dark areas are 
here referred to as “ spots ” and the pale areas as “ areas ” 
usually with the prefix dark or pale, as the case may be, 
to aid the memory The names used for spots and areas 
on the costa are shown in fig 4 (p 19) These names are not 
difficult to remember, and greatly simphfy reference and 
descnption The spots on the wmg-field m subgenus Myzomyta 
are also very regular and 'are, to a certam extent, referred to 
specifically The spots in subgenus Anopheles are more indi- 
vidual, and have for the present been referred to in whatever 
seemed the simplest manner 

Ornamentation at the base of the costa is highly important, 
the nomenclature here used bemg shown m the figure 

Ornamentation of the apex and'frmge are also extremely 
important At the junction of vem 1 with the costa at the 
apex of the wing is the apical pale costal spot, alyrays very 
clearly identifiable Beyond this pomt is the scale-tluckened 
wing-margin, merging mto the fringe and referred to as the 
mng-apex , this is commonly ornamented by pale areas, 
at least at some of the vein-junctions On the fnnge at vem- 
junctions, and sometimes m other positions, pale fnnge-spots 
may be present In subgenus Anopheles the appearance 
of fnnge-spots tends to be rather capricious In, subgenus 
Myzonyyia, fringe-spots, if present at all, usually occur at all 
vems to 5 2, and in many species also at 6 

In the male the wing often has rather morC extensive pale 
areas and often the dark areas are less dark, so that the 
markings may appear less definite , in certain cases points 
given as diagnostic in the female are not intended to applj^ 
to the male 

Legs 

The parts of the leg are shown in fig l(p 3). The coxae may 
be devoid of scales , more usually the antenor pair at least 
carry some scales, w'hich may be in conspicuous tufts All 
the remaining segments, except sometimes the hind or middle 
trochanters, are clothed with small appressed scales, the 
coloration of which brings about such ornamentation as may 
be present 

The femora are sometimes pale towards their articulation 
with the trochanters, the distance to which the paleness 
extends being given usually m terms of the breadth of the 
femur They may bo pale beneath or show’ other characters, 
often of some importance m identification In a number 
of species the femora of the front legs may be swollen in their 
basal half Both femora and tibias are often more or less 
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extensively pale at tlieir tips, a condition often referred, 
to as hnee-spots In some species the femora and. tibiae, 
and sometimes some of the tarsal segments, arc ornamented 
■with defined patches or irregular rmgs of pale scahng 
{speckling) Tins is to be distmgmshed from an mdefimte 
motthng sometimes seen 

The chief ornamentation of the legs is usually m connection 
with the tarsal segments They may he uniformly dark 
or they may be marked "with white or pale bands at the ]omts 
{banded tarsi) , bands may be apical only (t e , at the tips 
of the segments, lea'nng the bases dark) or apical and basal 
{i e , spreading across the joints). 

A common condition is for •fhe termmal one or more segments 
of the hmd legs to he completely white Commoidy the 
last three segments are completely white, "with some portion 
of the precedmg segment Where a smgle segment only, 
or sometimes two, is completely white there are nearly always 
broad white bands at the tarsal jomts above this It is 
important, m usmg the synoptic tables, to recogmzc that the 
number ot white segments referred to are counted only to the 
first dark band In a few cases the whole of the last segment 
IS not white, but only the apical half or so (among Indian 
species A kochi, A tesseUatus, and A. leucosphyrus) ; for this 
reason such species are sometimes placed m two positions 
in the synoptic table to prevent error 

Male Ungues 

In the male the mid- and hind legs carry a pan each of small 
simple hooks or claws, as do each of the legs in the female 
But the fore legs are provided "with a smgle large claw, ha%*mg 
a spur about half-way along its length and a smaller process 
arismg from the swollen base {male ungues) Except in 
Chagasia and Bironella, these structures seem to vary httle, 
if at all, m the different species, but in A. culicifoinm the 
small process at the base is absent 

ABn03IE^. 

The abdomen consists of eight -visible segments. The first 
segment usually forms a somewhat transverse bar dorsally 
carrymg long, outstandmg hairs The abdomen is usually 
spoken of as havmg a dorsal surface or dorsum (tergites) and a 
ventral surface or denier (stermtes) The 8th segment m the 
male is rotated -with the hypopygium, so that when rotation has 
taken place the apparent tergite is the stermte, and mce versa 
Beyond the 8th segment m the male is the male hypopygium, 
ot which the two large appendages, coxites, are the prominent 
feature In the female the two small cerci are all that can be 
seen externally of the female hypopygium The structures 
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beyond the 5th segment in both sexes are often termed the 
male or female gemtaha or terminaha (described in detail 
under " Hj^popygial Characters,” p 29) 

The characters of the abdomen used in systematic work 
are chiefly connected with the scalmg The entire abdomen, 
with or without the coxites or cerci, may be completely 
devoid of scales Ikequently scales are present on the tergites 
of the last, or last few, segments , less commonly they are 
present on all the segments except the first Besides the 
ordmary scahng, the tergites may show outstanding scales 
at the posterior lateral angles and, if numerous, these may 
form tufts (lateral tufts), •which in Indian species are, however, 
always associfited with heavy general scaling of the tergites 
The sternites are usually free from scales, except commonly 
on the last segment or two When jnesent, scalo-tuftb are 
medianly situated towards the apex of the segment, ventral 
tufts , a tuft On the 7th segment only m the feinale is present 
in some species Scattered scales over the venter occur 
in some species, and their presence is sometimes useful 
in differentiatmg certain closely related species 

P//.mri\GEAjL G/IAIiACTERS* 

The paits of the pharynx of the female as given by Sin<-on 
and Covell (1927), with a shght modification m the nomen- 
clature, are given in fig 5 (p 27) 

The table on the following page shows the general characters 
of the pharynx, so far as Imown, in the different genera and 
subgenera of Anophehm t 

The most important characters are in connection with 
the phaiyngeaZ armahvre This, when present, is carried 
on the posterioi edge of the chitimsed floor of the pharynx, 
which forms a ridge facing posteriorly at the junction of the 
phaiynx and oesophageal pump and is here called the 
pharyngeal bar The armature consists of teeth {pharyngeal 
teeth), which are commonly of two kinds, called by Smton 
and Covell, from their general resemblance to the structures of 


* For a description of the internal anatomy ot the head, including 
the stomodocal structures, see Dimmock, ‘ Anat of the Mouth-parts 
and Sucking App of some Diptera,’ Thesis, (Leipzig, 1881) , Thompson, 
Proc Boston Soc Nat Hist xxxu, p 148, 1905 Christopheis, Ind 
Med Res Jlem no 4, p 191, 1926, on the head of PMebotomus, and 
Jobhng, Bull Ent Res x\ in p 227, 1928, on the head of Cultcmde^, 
may also be usefully ronsulted Foi detailed studies on the pharj nx, see 
binton and Co\ ell, Ind Journ Med Res xv, p 301, 1927 , Barraud 
and Co\ ell, Ind Joum Med Res xv, p 671, 1928, Trans 7th Cong 
F E A T M 111 , p 98, 1929 , Manalang, Phil Joum Sci xxxviii, 
p 431, 1029 , Christophers and Pun, Ind Joum Med Res xvin, 
p 1139, 1931 

t For the most part as given by Smton and Covell, loc ci< 
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the retma (cones and rods ) , or only a smgle type of tooth may 
be present, which has then more or less the character of cones 

On the membrane postenor to the pharjmgeal bar are 
commonly several rows of small, overlappmg, flap-hke ridges, 
usually carrymg spines on theu* free edges (post-armature 
ndges , bucco-pharyngeal ridges of Smton and Covell) The 
most anterior of these commonly he close behind the pharyngeal 
teeth, alternating m their arrangement with these 

The Pharyngetd Armature 

The characters of the armature are best appreciated by 
regardmg the teeth as springing from the sharply bevelled- 
off edge of the ventral plate, where it ends to form the pharyn- 
geal bar This, somewhat like a chisel-edge, is projected 
mto the lumen of the canal, where the pharynx ends at the 
membranous junction between itself and the oesophageal 
pump It IS directed upwards and backwards owmg to the 
orientation of the pharynx (fig 5, 6), the part corrc- 
spondmg to the unbevelled cuttmg-edge of the chisel bemg 
uppermost 

On the bevel the rods and cones, when both are present, 
are set alternately as shown m the figure, the cones anterior 
to the rods, but sending backwards an extension from their 
bases between these 

The cones consist of a basal portion (pediment), and 
a terminal filament The filament is usually somewhat 
tapenng, flat and strap-hke, or thicker and more thorn-hke 
They may carry spicular processes (spicules), at their edges 
or arising from the anterior or posterior surface, and the 
termination may be simple, or nearly so, or fimbnated (fig 6, 

p 28) 


General pharyngeal structure — Lateral \aew of parts 2 Dorsal 
view of parts as seen when dissected out 3 Dorsal viea of 
pharynx, with nomenclature of parts 4 Enlarged representation 
of pharyngeal bar (view when rods and cones are seen in direction 
of vertical arrow) 5 Appearance given by the same preparation 
tilted at a different angle (view m direction of horizontal arron) 
6 Lateral view of junction of pharynx with oesophageal pump 


Ad, Anterior hard palate 
C, Cljiieus 

c. Cone 

d. Dorsal plate of oesophageal 
• pump 

dp. Dorsal papillce 
F, Lateral flange 
/, Filament of cone, foreshor- 
tened and out of focus 
h, Hj'popharynx 
I, End of ventro-lateral plate 
of (esophageal pump 


ll, Lateral piece of labrum 
ml, Median portion of labrum 

O, GBsophageal pump 

P, Pharjnx 

Pb, Pharyngeal har 
Pd, Postenor hard palate 
pp Palatal papillie 
r. Rod 

8, Saluarj'pump 
ta, Tubular apodeme of head 
vp. Ventral papillss 
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The pediment is usually broad and more or less bulbous 
m its anterior portion (bulb), and narrower and often rudder- 
Iike m its postenor portion or crest The bulb, from which 
the filament arises, may be contmued without any special 
indication into the base of the filament, but is more commonly 
marked off by one or more tooth-hke or spicular processes 
at the sides (lateral spines) The crest carries along its summit 
a row, or sometimes a double row, of spmes (crest spines) 
The crest usually ends posteriorly m some more or less 
characteristic maimer with a smooth posterior edge Viewed 
from behind, this edge may show characteristio appearances, 
being conical, narrow, broad, or bifid 


Fig 6 



Details of phaiyngeal annaturo — 1 Antonor view of cone 2 Lateral 
view, ditto 3 Posterior view of crest 4 Antenor or postenor 
view of rod , on the right of it is shown vn situ the postenor border 
of a crest 5 Lateral view of a rod 6 View of two cones 
and two rods foreshortened, as commonly seen , behind the bases 
of the rods are shown a few post-armature ndges 7 A similar 
view of a double-crested cone {NeoceUia) and appearance of 
postenor view of crest m this group 


at, Antenor spme 
B, Bulb of pediment 
b. Basal portion of rod 
Cr, Crest portion of pediment 
cfi. Crest spmes, seen fore- 
shortened at Cr m 6 
F, Filament of cone 
/, Filament foreshortened and 
out of focus 
It, Lateral teeth 
F, Pediment 


pc, Postenor border of crest 
pf, Spme behmd base of fila- 
ment 

Bp, Pharyngeal ndges 
r. Root 

8, Spme on antenor or pos- 
tenor a^ect of filament 
si. Lateral qiicules on filament 
sr. Spicules ansmg from rod 
t, Termmal portion of rod 
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The rods arise fi:om circular, oval or elliptical ongms between 
the pediments (crests) of the cones , they have tapermg or 
bulbous bases, often more or less melon-seed-shaped, and 
usually have simple, rod-hke, tapering terminations, often with 
accessory spicules or processes (fig 6, p ^8) 

The cones, by their bulbs, arise, as it were, from the actual 
cutting-edge of the chisel. In some cases they are supported 
by e:^a buttress-hke ndges arising from the flat dorsal 
surface of the ventral plate {roots) The rods arise near the 
flatter edge of the bevel, which is commonly scalloped, the 
swollen base of a rod corresponding to the convexity of 
a scallop These scallops may be extended in finger-shaped 
processes, and the rods are then carried on these 

Examinatian for Pharyngeal Gharaders 

Owmg to the entirely different appearances seen with 
different orientation of the pharyngeal bar, very mcorrect 
conclusions may be drawn unless exammation is carried 
out with the actual nature of the structures m mmd Fig 5, 
4 & 5, shows two appearances seen in the same prepara- 
tion somewhat differently oriented In 5 the filaments of 
the cones happen to be lymg flat, m 4 the filaments are 
directed, as they very commonly are, towards the observer, 
and what appear to be the filaments are really top-views of 
the crests of the pediments From the characters of isolated 
teeth given m this volume it will generally not be difficult 
to mterpret the various appearances seen and to ascertain 
the group-characters 

The pharyngeal characters of practically all the Indian 
species have been dealt with by Smton and Covell (1927) 
and Barraud and Covell (1928, 1929), and, to save repetition, 
onljr other works deahng with certain of the species are 
quoted under the descnptions The above authors may 
be consulted m all cases 

RtFOPTGIAL GHARACTERh 

Male — ^The general character and nomenclature of the 
male hvpopygium m Anophehm are shown m fig 7 * (p 31) 

The proctiger (anal lobe) is mainly membranous, with an ill- 


* "Fot an account of the male hypopygium in Anophehm, see 
Christophers, Ind Joum, Med Kes lu, p 371, 1915, and Freeborn, 
Amer Joum Hyg iv. p 188, 1924 See also Edwards, Ann Trop 
Med and Far siv, p 23, 1920 , Christ , Ihd Joum Med Bes x, p 533, 
1922 (development) , Christ and Barraud, Ind Joum Med. Bes x, 
p 827, 1923 , Boo^ Amer Joum Hyg in, p 264, 1923, and iv, p 456, 
1924, Freeborn, ‘Mosq of California,’ p 343, 1926, King, Phil 
Joum Sci xlvu, p 305, 1932 
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defined chitimsation {ventro-lateral chitinisatton or paraproct)*. 
The 9th stemite is narrow and crescentic and is li^ed to the 
tergite by a very narrow nbbon of chitin, which hes round the 
base of the coxite estemally The 9th tergite'is also narrow, 
forming a nbbon-shaped band dorsally at the base of the 
proctiger , at the lateral angles of the prootiger it is somewhat 
expanded, and in certam species is prolonged into a freely 
projecting spmous or knobbed process {processes of Qth tergite) 

The coxite (side-piece) is comcally <^]indrical m shape, 
not unlike a stumpy human thigh, convex externally but 
aomewhat hollowed out at its base internally The style 
(clasper) is very long and arcuate, with a small, termmal, 
spur-hke appendage 

The parabasal spines m subgenus Anophdes are two m 
number f, arising more or less distmctly from emmences, the 
inner spme sho^r and stouter than the outer, both often 
recurved at the end In subgenus Myzomyia there are 
usually five somewhat smaller tMckened hairs rismg directly 
from the surface of the coxite These are arranged as 
shown m fig 27, 14, four arising close together with the 
arrangement shown, and the fifth, a longer han, at a httle 
distance down the coidte Hairs 1-4 are directed mwards, 
recurved at the ends and usually somewhat flattened, hair 
no 1 bemg the shortest and hair no 4 the longest Hair 
no 5 has more resemblance to an ordmary hair One stout 
internal spine (or often two) on the inner edge of the coxite 
at a variable ^stance up this is usually present m subgenus 
AnopJides, but rarely m Myzomyia 

Lying on the inner aspect of the coxite at its base, on either 
side, 18 the lobe-shaped harpago In subgenus Anophdes 
the crest of the harpago may be somewhat irre^arly divided 
mto lobes, each carrying stout or sword-hke spmes, or the 
spmes on the outer (dorsal) lobe are more or less fused mto 
a club In subgenus Myzomyia the harpago is comcal or 
rounded, carrying a club-shaped process dorsally, and usually 
at its summit one largish hair {apicoH hair), with one or more 
smaller bans {accessory hairs), accordmg to the species 

Between the two harpagos is the phallosome (oedeagus, 
mesosome) In aU Indian species this is narrow and columnar, 
with a laterally expanded base Though appealing straight 
when viewed from m front or behmd, it is often seen, on a side- 
ways view, to be much' curved, a fact that has to be allowed 


♦ These carry a ventrally directed chitmised process in A nimbus 
(subgenus Stethomyia) 

t Exceptions axe found m the Palaearctic A. dlyet^nsis, the Australian 
A stigmatusus and A atratipea, and the African A implexus, which have 
only one parabasal spine, and in the European A du'nger ifnfurcaius), 
which has three, the outer spine being diqihcated 



Fig. 7 




^ and$ tenmnalia — ^Tipper figure true dorsal view of ^ hTpopygium, 
right half of proctiger and 9th tergite, sho'ima as removed Lower 
figure ventral view of $ hypopygium 


A, FhaUosome (oedeagus or 
mesosome) 

a, Apodeme of comte 
ap, Appendage of style 
as. Accessory spines 
c, VentrO'lateral chitinisation 
Cx, Cosite 
H, Harpago 
le, Internal spme 
P, Proctiger 

p, Chitmisation of pems.cavity 
PS, Parabasal spmes 

S, Style 

T, 9th tergite 

t. Process of 9th tergite 


0 

T 

A, Atniun 
a, Atnal plate 
C, Cercus 

c. Anterior part of postgemtal 

plate (cowl) 

d, Opening of spermathecal 

duct 

Q, Postgemtal plate 
J, Insula 

8, Sigma (peri-atnal chitm* 
isation] 
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for m making measurements * At the apex of the phallosome 
are usually, on either side, from three to seven or more leaflets 
In some species these are absent Of the leaflets, the first 
on each side is usually the largest, and the others dimmish 
in size backvrards The larger leaflets, at least usually, are 
flat, more or less fusiform, blade-hke or claw-shaped when 
properly displayed, and have usually a serrated thinner edge, 
the serrations bemg larger m some species Seen edgeways, 
the same leaflets appear rod-like To study the leaflets 
it IS usually necessary to moimt the phallosome separately 
and ensure proper flattemng of the structures f Besides 
leaflets of the usual shape, there may be several or numerous 
small spicules m addition 

Female — ^The structure and nomenclature of the female 
hypopygium is shown m fig 7 J In Anophelmi the post- 
gemtal plate is of comcal form and, so far as is known, 
throughout the tribe carries two apical, rather closely set 
haurs The atrial plates are well marked Lymg along 
the lower part of the opemng posterior to the 8th stemite 
IS a narrow transverse chitmisation, sometimes almost mem- 
branous, the insular plate carrying on either side the tnsula 
The msula consists of two small islets, of from 9-15 hairs 
each, on either side of the middle hne Very few distmctive 
differences occur, though it is possible m some cases the number 
of insula hairs may be a speoifiic character 

As there is practically nothmg specific, so far as yet ascer- 
tamed, about the female gemtahc characters, these are omitted 
from the descnptions 

Pupal Chaeaotbrs (Fig 8 ) 

The external structure of the pupa m Anophelmi has been 
especially studied by Senevet, whose nomenclature is here 
followed The characters that have been made use of m 
description are the respiratory trumpets , the paddle , 
the abdominal (and metathoracic) chsetotaxy 

Respiratory Trumpets — The respiratory trumpets m 
Anophelmi are short, more or less sessile, truncated at the 
end, and with a very wide opemng Though the trumpets 
show differences m shape and appearance, no very defimte 
description of these has so far been attempted, except for 
certam Amencan and A&ican species 

* When measurements are given m the descriptions they refer 
to the linear length of the organ dissected out and lymg flat or on its 
side (preferable), the distance bemg taken from the level of the apex, 
oxcludmg the leaflets, to that of the furthest extension of the basal 
expansions 

t See section on “Teohmque ” 

i For an account of the female genital organs, see Macfie and Ingram, 
Ann Trop Med and Far xvi, p 157, 1922, Cainstophers, Ind Joum 
Med Bes x, p 698, 1923 , Davis, Amer Joum Hyg vi, p 1, 1926 



CHAHACTERS USED IK CDASSIEICATIOK 


33 


Fig 8 

D V 



D, Dorsum 

A, Spme 

A\ Accessory hair of spme 
B, C, C't Large dorsal haus 
D, E, Large ventral hairs 
1-5, Small dorsal hairs (hairs 
I-V of Senevet) 

6-8, Small vential hairs 
(hairs Vl-Vni of 
Senevet) 


V, Venter 

H-V, Hans of metathorax 
and abdommal seg* 
ment I, as given by 
Senevet 

(, Dendritic tuft of ab> 
' dominal segment I 
e, External border of pad- 
dle 

p, Faddle-han 
ap, Accessory paddle-han 


DIPT.— VOL. IV 


D 
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Paddh — The paddle m Anophelmi is more or less oval 
in shape, Trith a median longitudmal midnb which may, 
or may not, extend to the margm of the paddle At the 
apex of the paddle is a short, usually more or less hooked 
paddh-Jiavr, and a httle above the ongm of the paddle-hanr 
on the paddle is a smaller hair {accessory paddle-hair) On the 

external border may be present a senes of denticles or teeth. 
Both the external and posterior border may carry small 
hairs on some, or aU, of their extent 
The position of the accessory paddle-hair is characteristic 
of the Anophelmi , m the genus Cvlex it is also present, 
hut placed beside the paddle-hair, while m other Guhcim 
it appears to be absent The paddle-hair m subgenera 
Anopheles and Nyssorhyrlchus and group Neomyzomyia 
of Bubgenus Myzomyia appears generally to be short and 
more or less straight, m other groups of Myzomyia it is 
generally longer and hooked or curled 
Choetotaay — At the lateral postenor angle of each of the 
abdommal se gmen ts IH-Vli is a stout simple spine (hair A) 
On segment Vill is a similarly situated spme with branches 
{spine of Vlllth segment) The other hairs present on the 
abdomen are shown m the figure 
The presence of spmes on the postenor comers of segments 
III-VII and of a branched spme on segment VIII is charac- 
teristic of Anophelmi In pupse of other Guhcmi there is 
usually present a hair only, whiidi does not anse qmte at the 
angle, and is usually branched The characters of the spme 
and the size and degree of branchmg of the different hams on 
the vanous segments afford specific characters 
Spme A IS generally long and pomted m Myzomyia but 
IS frequently short, massive, and blunt in subgenus Anopheles 
Hair G on segments V-VJLL is usually simple m Myzomyia, 
bifurcate or branched m subgenus Anopheles. For details 
regardmg the other hairs Senevet should be consulted There 
IB considerable variation m the number of branches shown 
by the smaller hairs, and these are not, therefore, dealt with 
in the descnptions unless they show outstandmg characters 

Bxbuoobafex 

Senevet, Trans 2^ Ck>ngr du Faludi^e, i, p 69 , td , Arch Inst Fast 
Algene, vui, pp 297-382, 1930, and ix, pp 17-112, 1931 

See also Ingram and Macfie, Bull Ent Bes viu, p 73, 1917 , 
Macfie and Ingram, tb xiu, p 409, 1923 , Martuu, Zool Jahrb 
Abt f Bysi; xlvi, p. 531, 1923 , Theodor, Bull Ent Bes xiv, p 342, 
1924, Buxton, tb p 310, 1924, Edwards, tb xvu, p 124, 1924, 
Kirkpatrick, ‘Mosq of Egypt,’ p 33, 1925, Boot, Amer Joum 
Hyg VI, p 698, 1926, and vu, p 470, 1927 , de Meillon, Bull Ent. 
Bes XIX, p 401, 1929 
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Larval charsctera. — 1. Dorsal view of larva 2 Antenna 3. Struc- 
tures at apcv of antenna (after Fun) 4 Structures at tip 
of maanllary palb (after Pun) 6 Mentum and submentum. 
6 Pecten 7 Spuacular apparatus, dorsal view. 8 Leaflet of 
palmate hair 


1 a, Anteima 
op, AnalpapiUs 

C, Caudal hairs 
Jb, Peedmg-brushes. 

H, Head. 

m, Hair no. 1 of metathorax 

(palmate hair) 

n, Notched organ of Nuttall 

and Shipley. 

P, Pecten (or comb) 
p. Abdominal segment, pal- 
mate hairs 

Sp, Spiracular apparatus. 

T, Thorax 

(, Tergal plates of abdominal 
segments 

1-X, Abdominal segments. 

2 ah. Antennal hair. 

S, Sabre 

th, Termmal hair. 


3 c. Papilla 
/, Spme 
S, Sabres 

4 ca. Cone-shaped appendage 

(bifid) 

/, Finger 

Paired, finger-diaped ap- 
pendages 

5 M, Mentum 
em, Submentum 

6. The hair shown is no. 6 (comb- 

hair or pecten-hair) 

7. A, Fan.shap^ plate 

I, Lateral plate of scoop. 

Ip, Lateral papilla 
M, Median plate of scoop 
S, Spiracle 

sc, Spiracular chitmisation 

8. b. Basal portion of leaflet 
ft. Filament 

sh. Shoulder-serrations 
D 2 
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Larval Chakactbrs * 

The general nomenclature of the parts of the larva is 
shown m figs 9 and 10 Further details regardmg the larval 
structures are given below The notation employed for the hairs 
IS that of Pun, 1925 , differences from other authors, where 
they exist, will be found m the explanation of the figures 

Instars 

The characters given m synoptic tables of larval characters 
are those relatmg to the fourth or last mstar 

Larvse of the mst mstar are minute, measurmg about 1 mm 
and very dark m colour Those of the second and third 
instars have a similar appearance but are larger The third 
ecdysis leadmg to the fourth mstar occurs when the larva 
has grown to about half the length it will be when fully grown 
Immediately after an ecdysis the head is quite pale and 
almost transparent , later it becomes darker, and m the 
first three instars may be umformly black 

In the first mstar the hairs of the head, mcludmg the frontal 
hairs, are for the most part simple and unbranched On the 
dorsal aspect of the head is the egg-breaker f The palmate 
hairs consist of a single leaflet only The comb consists 
of two parts — ^the primary comb, which has about 6-10 teeth, 
the longest m the middle, and anterior and ventral to this 
a comb-hke arrangement of teeth, the secondary comb The 
ventral fan is not developed as such, bemg represented by 
a cluster of appressed spmes on the ventral aspect of the last 
segment, which, as shown by LangJ, may show specific 
difierences 

In the second and third instars there is an mcreasmg degree 
of branching of the frontal and other hairs, and the palmate 
hairs show more leaflets The comb is comparable m shape 
with that of the last mstar, but shows fewer and less differen- 
tiated teeth The maxillary palp is devoid of a subapical 
hair m the second mstar, but this is present m the third 
{Lang, p 53) The dark collar on the posterior margm of the 
head grows m width in the earher instars with the age of 
the larva, and may measure as much as one-third of the 
length of the head , it remains of its ongmal width m the 
last mstar In the second and third instars the head is 
proportionately narrower than m the last mstar 

* For a very full and complete account of larval characters, see 
Pun, Ind Med Res Mem no 21, 1931 

t See Edwards, Ann Mag Nat Hist ser 9, ni, p 372, 1919 , 
Tanzer and Osterwald, Arch f Schiffs IlXui, Beih 2, 1919 , Bresslau, 
Biol Zent xl, p 349, 1920 

t Lang, ‘Handb Brit Mosq ’ p 60, 1920 (A very good account of 
instars } 
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Colour and Pattern 

The head commonly shows a pattern due to pigmented 
spots connected with muscle attachments on the dorsum 
of the head , they may be variously developed m different 
species and jomed up or enveloped m pigment-dovds The 
three anterior spots just behmd the jrontal hairs are commonly 
bilked up by cloud, formmg a transverse bar across the middle 
of the head , the three median spots may be bnked up to form 
a longitudmal median band , or the posterior spots may form 
a large triangular patch , there is also generally pigmentation 
along the V-shaped epicramal suture The pattern is only 
of importance m certam cases where it may show specific 
differences m nearly related forms All species breedmg 
m certam situations (tree-holes, swamps, and wells) usually 
have almost completely dark heads 

Markings of various kmds may be present on the thorax 
and abdomen , silvery spots often form a V on the thorax 
and spots or lines on the abdommal segments The colour 
of the larva is also largely characteristic for the species 
As with the head-pattern, space will not permit of these 
characters bemg described unless there is some pecuharity, 
and for particulars of such Pun should be consulted. 

The Head 

The various structures of the head are shown m fig 10, 1, 2, 

The clypeal hairs arise on the front of the frons-clypeus. 
They are here termed inner, outer, and posterior , for brevity 
the lettermg ic, oc, and po will be used respectively for these 
hairs m the descriptions Li subgenus Anopheles the bases 
of the inner hairs are close together, often nearly touchmg , 
m Myzomyia they are wide apart, usually twice, or more 
than twice, the distance betiveen the bases of the inner and 
oiiter hair of the same side The preclypeal hairs arismg 
from the preclypeus in front of the inner hairs should not 
be mistaken for these , there is an inner pair, rather long and 
slender in some species , the outer are mmute, flattened, 
often truncated projections 

The /ron?al are three on eachside , when long, feathered, 

and reaching forwards to the level of about the bases of the 
inner clj'peal hairs, they are referred to in the descriptions 
as normal They are reduced and usually simple or with 
a few branches m tree-hole breeding species and m A turkhudi 
The sutural (8) and trans-sutural (9) are usually about as Inng 
as the posterior clypeal , the former are simple m most species, 
but may be branched and even feathered, the latter may be 
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Simple or feathered The atibantenndl hair (basal hair) 
IS usually a httle shorter than the antenna, stout and feathered 
(normal) , it is modified m tree-hole breedmg species and m 
A turkJmdi 

The antenna carries at some pomt on its shaft the antennal 
hair. In subgenus Anopheles this normally anses from the 
inner surface and is usually branched even if small , m sub- 
genus Myzomyia it is a small, simple hair arising from the 
dorso-extemal surface Tree-hole breeders (subgenus Ano~ 
phdes) are anomalous m respect to this hair, and m them 
it may not only be simple, but also arise from the external 
surface At the distal extremity of the antenna are a number 


9 Trans sutural (outer occipital of Boot) 

10 Terminal hair of antenna 

11 Antennal hair (shaft-hair) 

12 Subantennal (basal) 

13 Postmandibular (sub-basal) 

14 Orbital (dorsal eye-hair of Martim) 

16 Infra-orbital (ventral eye-hair of Martmi) 

16 Hair on maxillary palp 

17 Hair on basal piece of maxilla 

18 Postmaxillaiy hair 

19 Hair on maxillary plate 

20 Submental hair 

Pboxbobax 

0 Dorsal submedian (not given by Martini or Boot) 

1 Inner submedian prothoracicl 

2 Middle „ „ VShoulder hairs 

3 Outer „ „ J 

4r-7 Lateral prothoracic hairs (no 6 simple) 

8 Ventral hair of lateral senes 
9-12 Pleural hairs i 

13 Ventral submedian 
14. Subcer\ical 


Mfsothorax 

1 Large dorsal hair (rqiresenting palmate hair) 

2-7 Small dorso-Iateral hairs 
8 Large lateral hair (no 9 of Martim) 

9-12 Pleural hairs (nos 10-13 of Martmi and Boot) 

13 Submedian hair (no 14 of Martmi and Root) 

14 Small lateral hair (no 8 of Martini, 9 of Boot) 

Metathobax 

* 

1 Representing palmate hair (no 4 of Martmi and Root) 

2 Small dorso-lateral „ (no 3 „ ,, ) 

3 ,, ,, „ (no 2 ,, „ ) 

4 », ,, , (no 1 ,, ,, ) ^ 

5 Large lateial hair 

6 Small hair postennr to 7 and 8 
7-8 Large letoitil hairs 

9-12 Pleural hairs 
13 Submediaii \entral 
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Fig. 10 



Hairs of larval head and thorax (after Furi) . — 1 Head, dorsal view. 
2 Head, lateral view 3 Thorax, dorsal view of left half 
4 Thorax, ventral view of left half 5-7 Bases of pleural hairs 
of pro-, meso-, and metathorax respectively 

(The hair-numbers are those used by Fun , unless otherwise stated, 
Martmi’s and Boot’s numbers do not difier ) 

TTv-A-n 

1 Inner preclj'peal 

2 Inner cl 3 'peal (mner antenor of Fan) 

3 Outer clypeal (outer „ „ ) 

4 Fostenor cl 5 T)eal 

5 Inner frontal 

6 Middle frontal 

7 Outer frontal 

8 Sutural (umer occipital of Boot) 
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of structures as sho^ ux fig 9, 3 The paptUa is longer 
than the spine in all tree-hole breeding species and m some 
others {avtkeni, insvlceflorum, lindesayi, urMosus, turhhvdi, 
mvlticol^) According to Pun the longer papilla is the more 
primitive , it is especially long in the first instai larva 
The movih-brusheB (cephahc fans) show but httle variation 
throughout the Anophehm, except in A Mrkhvdi, where 
they are pecuhar and directed more outwards The itiandibles 
are of comphcated structure, but show few features of 
systematic importance , they are pecuhar m A turhhndi 
The maxiUoB consist of a quadrangular plate formmg the greater 
part of the maTilln. and an externally situated comcal appen- 
dage (maxdlary pcUp) At the apex of the palp are the struc- 
tures shown m the figure The three leaflet-hke appendages 
are pecuhar to the Anophelim and connected with their 
method of feedmg at the surface-film, with which these 
structures are m contact The relative length of the cone 
and the finger may vary m different species The cone 
18 usually smgle, but is bifid m the group Psevdomyzomyia 
The mentum hes m the middle hne about the middle of the head 
ventraUy , it cames a smgle apical and from 3-5 lateral 
teeth on each side, the arrangement and character of which 
are important Ventral to the mentum is the somewhat 
similar svAmentum, with the apical tooth usually double 
(except, among Indian species, m A ramsayi and A rimvli’ 
palpis, where it is single). 


Thorax 

The division of the thorax mto pro-, meso- and metathorax 
IS only indefimtely mdicated externally, but the hmits of 
these parts will be sufficiently clear from the figure 
(fig 10, 3, 4) Towards the front of the thorax on either 
side are the retractile transparent notched organs of Nuttall 
and Shipley The long, branched, lateral hairs, of which 
the bases only are shown, vary very httle in different species 
and are of httle systematic importance The vanous hairs 
of the thorax are shown m the figure , the most important 
for taxonomic purposes are hairs nos 1-3 of the prothorax 
[submedian prothoracic or shoulder hairs) and the pleural 
hairs 

The submedian prothoracic (shoulder hairs) comprise an 
inner, middle, and outer ham on each side The middle h^ 
is usually much the largest, twice or more the length of the 
inner , it is stout and feathered and arises from a chitmised 
tubercle The inner hair may be feathered or have a few 
branches only, or sometimes even be simple , it may anse 
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from a thickened base, which may, however, be poorly 
developed or fused with that of the middle hau: The outer 
haw IS shoit and simple, except in A annandalei, where 
it IS bifid or branched , it arises without a thickened base 
or from the base of the middle hair 

Fnir no 1 on the prothoras is the inner shoulder hair * 
On the mesothorax it is a conspicuous large, stout hair ansmg 
from a thickened tubercle towards the middle of the dorsum 
on each side On the metathorax it may exist as an ordmary 
hair, but is commonly formed mto a modified or fairly well 
developed palmatB hair, the test of which is whether the 
branches arise together and are flattened , it resembles, 
but IS never so well developed as, the palmate hairs on the 
abdommal segments U-VII, and the leaflets are without a 
filament 

Pleural Hairs 

These form one of the most important characters m Pun’s 
classification of the Anophelmi on larval structures Each 
segment of the thorax carries on the ventro-lateral surface 
of each side a group of ioxa pleural hairs, ansmg from a common 
chitimsedbase , they cannot bemistaken,owmg to the common 
origm of the hairs from charactenstic tubercles which carry 
a chitimsed projection (fig 10, 5, 6, 7) 

The four hairs are arranged m each segment as an ontenor 
and a posterior pair, each composed of a dorsal and a ventral 
hair Of these, the antenof pairs are long, while the postenor 
pairs are short or vestigial, except on the prothorax, where 
the ventral hair is also long There are, therefore, present on 
the thorax on each side, three pro-, two meso- and two meta- 
thoracic long pleural hairs The postenor dorsal on the 
prothorax may in some cases also be long, givmg four longish 
hairs on the prothorax, but this is never more than one-half 
or two-thirds the length of the others The various conditions 
of these hairs, whether simple or feathered, form combmations 
that, with a few exceptions, are charactenstic of the different 
genera, subgenera, and groups 

In BironeUa and in the subgenera Anopheles and Nysso- 
rhynchus all the long pleural hairs are simple m the great 
majority of cases In subgenus Myzomym they are simple 
m group Neomyzomyia, but some at least are feathered in all 
the remammg groups The arrangement of the long pleural 
hairs m the different groups of Myzomyia are given m tabular 
form on the followmg page for ready reference 


* Sometimes transformed into a oalmate hair m Chogasta and 
Nyssorhynchiis (Fun, p 35) 
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Table showing Characters of Long Pleural Hairs 
in Groups of Svbgenus Myzomyia 


1 1 

i 1 

1 

e 

? 

«•> 

JL S 

it 

ft, 

Paramyzomyia 
{A turkhvdi) 

£ 

o 

o H 
« 

I? 

lES 

Neocelba 

Prothoraric dorsal antenor 

0 

F 

P 

F 

F 

F 

„ ventral „ 

0 

0 

0 

0 


is 

„ dorsal postenor . 

0 

0 

0 

0 

■s 

IS 

Mesothotacic dorsal antenor 

0 

0 

Oorf 

F 

f 

F 

„ ventral „ 

0 

0 

0 

F 


■a 

Metathoracic dorsal antenor 

0 

P 

P 

F 

F 

F 

„ ventral „ 

0 

0 

f 

F 

F 

F 


0= Simple 
F=Feathered 

f=With some branches not amounting to feathering 


A more detailed descnption of the pleural hairs, including 
the character of the shorter haurs and basal chitmous tubercle, 
will be found under Characterization of Subgenera and Groups 
and under the descriptions of species 

The Abdomen 

Abdominal segments I-VII are of simple construction 
Segment VUI posteriorly is shghtly modified, its postenor 
tergal plate forming the fan-shaped plate of the spiracular 
apparatus Segment IX is much reduced and modified, bemg 


Seouent IX 

1-4 Hours of scoop (haus a-d of Martim) (not shown m figure) 

6 Hair on ventral aspect of scoop (hair e of Martmi) (not ^own 
m figure) 

8 Hair on ventral aspect of scoop (hair / of Martini) (not-showr 

m figure) 

9 Postspiraoular hair (hair g of Martim) (PS) 

Segment X 

ISC, Inner suhmedian caudal (tail-haira of Martmi). 

OSC, Outer „ „ (dorsal hairs of Boot) 

' S, Lateral hair (saddle-hair) 

FC7, Ventral caudal (rudder-hairs of Martmi, ventral fan of Root) 

s, Spiracle 

t. Tergal plate of anal lobe 

tp, Tergal plates of abdommal segments 
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Fig 11 

D V D 



Hairs of abdomen of larva (after Fun) — Abdominal segment 
dorsal (D) and ventral view (V), sbowmg hairs 2 Abdommal 
segments V-VIII, dorsal and ventral view, sbowmg hairs 
3 Later^ ^ lew of segments YIII-X, and anal lobe, showing hairs 

ABDomKAi. Segments I-VII 

0 Submedian dorsal 

1 Palmate hair 

2 Fiepalmate (postenor to palmate hair on segment VI) 

3-4 Small dorso-lateral bans 

5 Dorso-lateral postenor 
6-7 Lateral hairs 

8 Stigmatic hair 

9 Ventro-lateral posterior. 

10-12 Ventro-lateral small hairs 

13 Submcdian ventral 

Segbeent Vin 

0 Submedian dorsal 
1-3 Fossate hairs (not shown m figure) 

4 Hair at tip of lateral papilla 

5 Hair at base of lateral papilla 
6. Fecten hair (hair h of Martmi) 

7 Subpecten hair (hair 6 of Martini) 

8 Sm^ lateral hair (hair 7 of Martmi) 

9 Ventro-lateral posterior 

10 Small ventro-lateral hair (hair 11 of Martim) 

13 Submedian ventral 
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' represented m parts oi the spiracular apparatus Segment X 
forms an appendage-like mass {anal hbe), which carries the 
cavdal hairs and four anal papiUce, the latter arismg round 
the margins of the anus , it is strictly a composite segment, 
including elements of segment XI 

Near the anterior border of each segment is an oral 
chitinous plate, which may be small or large {anterior tergal 
plate) , about the middle of each segment is another very 
small rounded plate ( posterior tergal plate) In group Myzomyia 
most species show, also, a httle behind the posterior tergal 
plate, a pair of small, dark, oval plates, lying one on each 
side of the middle line (paired oval plates) The anterior 
tergal plates are very large in the species funestus, fluviatilis, 
minimus, and related forms, and may include the paired 
oval plates 

The structures about the spiracles are shown in fig 9, 7, and 
fig 11, 3 Along the postenor borders of the spiracles is a 
crescentic chitimsation, which may be poorly or well developed 
{spiraeular chitinisation) When the anterior border of the 
median plate is broad it may approach or touch the spiracular 
chitimsations On each side of the scoop, or posterior pro* 
jection of the spiracular parts, is a comb-hke structure, peden 
(or comb) *, which carries long and shorter spmous projec- 
tions, all of which are usually finely serrated on theu basal 
half, only exceptions to this bemg noted in the descriptions 

The hairs of the abdommal segments are shown m fig 
11, 2 The most important hairs ore no 1 (paln.ate or 
float hairs) and nos fi-7 (lateral haus) 

On segments I and II hair no 1 may be an ordmary sl,.iII 
branched hair or developed as a. palmate hair , it is considere 
a palmate hair when the branches anse all together m a whorl 
and are flattened On segments III-VII the hair is generally 
transformed mto a well-marked palmate hair with from 
12-24 leaflets In subgenus Myzomyia the leaflets consist 
of a basal portion (bladi) and a termmal^tement, usually with 
a number of more or less closely-set serrations at the pomt 
of origm of the filament {shoulder serrations) In subgenera 
Anopheles and Nyssorhynchns the leaflets are usually lanceolate 
in shape, or the differentiation of the filament is imperfect, 
the serrations being spread out more or less along the apical 
portion of the leaflet 

The lateral hairs on segments I and II form two stout, 
feathered hairs, a dorsal (6) and a ventral (7) , in most species 
the dorsal hair is also present as a stout, feathered hair on 
segment III (normal arrangement) In some species hair no 6 


* The term “pecten” ib preferable, as this structure is homologous 
with the peoten, and not with the comb of cuheme larvse 
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on segment III is not stout, has few branches, or is short 
On segmente IV-V hair 6 is very long and somewhat slender, 
sphttmg near its base or about its middle mto 2-10 branches, 
approachmg in appearance a feathered hair where the number 
of branches is large On segment VI 'it is very long and 
somewhat slender in Myzomym, some Nyssorhynchm and 
tree-hole breedmg Anopheles, but short otherwise m this 
last subgenus , it may be simple or branched and is feathered 
m A anmndale^ On segment VII no 6 is very short and 
branched 

The postspiracular hair (hair no 9 of segment IX) m the 
great majority of species has 3-8 branches , it is simple 
m barianensis, sergenti, and annandalei (sometimes bifid 
in the last) , and short in cvliciforrms and sintoni The saddle- 
hair is practically always long and simple , it is modified 
m aiikem, siniont, and majidi 

Ansuig from cbitimsed plates above the anus are the inner 
and oufer submedtan caudal hairs The ends of the branches 
of the latter are usually curved to form hooks (tail-hooks) , 
some branches of the inner may in some species also form 
dehcate hooks Ventral to the anus are the rudder-hke 
ventral caudal hairs 

The ventral surface of the thorax and abdomen bear mmute 
setae, more marked on the posterior than on the anterior 
segments These are especially conspicuous in some species, 
notably A annandalei and A majidi 

The sahenli pomts regarding the larvae of Indian species 
are given m the descriptions, and information will also be 
found in the key m Part II , but for full details the very 
full descriptions given m Pun’s Memoir must be consulted 

BiBLIOGKAPHy 

Complete recent treatises on larval chietotaxy, etc , are — 

Martmi Zool Jahrb Abt £ Syst xlvi, pp 517-590, 1923 , Root, 
Amer Joum Hyg iv, pp 710-724, 1924, Pun, Ind Joum Med Res 
XVI, pp 519-528, 1928 , id , Govt of India Health Bull no 16, 1930 * ; 
id , Ind Med Res Mem no 21, 1931 f 

Less recent or complete works on larval characters are — ^Nuttall 
and Shipley, Joum of Hyg i, p 51, 1901 , Christ and Steph , Repts 
Roy Soc ser 6,p 11, ser 7,p 3,1902, James and Liston, p 35, 1904 
p 31, 1911 ,1 Stanton, Joum Lond Scb Trop Med li, p 3, 1913 ,. 
Bull Ent Res vi, p 159, 1915 , Stnckland, ‘ A Short Key, etc ’ 1915 , 
Mangkoewmoto, Geneesk Tijds Iviu, p 462, 1918 , id , Meded. Burg 
Hed Indie, 1919, D. 2, p 41 , Swelleng , Geneesk. Tijds Iviii, p 1010, 
1918 , Swell and Swell , Meded Bui^ Ned Indie, 1919, D 6, p 1 , 
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* A complete key to Indian anophehne larvte, with stractures, 
illustrated 

t This memoir gives a complete account of structure, with descriptions 
and keys for larvse of Indian species 
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Malaya,’ 1927 See also (%nstara) Stanton, Bull Ent Kes m, p 387, 
1912, Lang, Zoc cii p 50, Furi, 2oc cit 1931, {fhoracic appendages) 
Iyengar, Ind Joum Med Bes xvi, p 281, 1928 , Puri, loc ai 1931 , 
(tail-hooks) Lambom, Bull Ent Bes xu, p 91, 1921 , Iyengar, Ind 
Joum Med Bes ix, p 630, 1922 , (spiracular apparatus) Alessandrini, 
Bivist de Malariol N S v. Ease 1, p 35, 1926 , Montschadsky, Zool 
Jahrb Abt f Syst Ivm, p 541, 1930 , {internal structure) Inuns, Joum 
of Hyg vn, p 291, 1907 , Parasit i, p 103, 1908 See also biblio- 
graphies under species (larva) in body of work 


Chabactebs op the Egg (See figs 14 & 15, pp 92 & 93 ) 

With rare exceptions the egg of the Anophehiu is hoat- 
shaped, with pointed ends, a flattish deck or upper surface, 
and a more convex lower surface , the end of the egg 
corresponding to the head of the larva is somewhat broader 
and blunter than the other Surrounding the whole, or parts, 
of the upper surface is the irill , at the sides of the egg are 
the floats 

The upper surface* is usually unomamented, but may 
show small, pale, punctate spots over the whole or portions 
of its extent and rarely may show polygonal markmgs In 
those species in which the &ill does not entirely surround 
the upper surface it usually marks off a portion at either 
end {ant&'ior and posterior demarcated areas), somewhat horse- 
shoe-shaped, whilst the median area, bordered by the floats, 
18 roughly quadrangular m outlme At both extremities 
at the extreme pomts are a number of small, usually black, 
tubercles {bosses) 

The surface m subgenus Anophdes is usually 

ornamented with a pale polygonal network f , m subgenus 
Myzomyia it is granular or may show pale punctse At the 
antenor extremity of the lower surface, just below the pomt 
of the egg, IS the micropilar area Tlus is usually seen as 
a small, dark, papular area with a central depression, the 
micropile , it may show a dehcate, pale, scalloped hne sur- 
rounding it 

The fnll may be broad or narrow , it is usually stnated 
m the whole or part of its extent Where it is not contmued 
past the floats it may end by mergmg gradually mto these 
or termmate more abruptly, m which case it usually ends 
in a small projecting ta^ 

The floats show a number of corrugations {float-ndges), 
and at either end there is commonly a more or less distmct 
termmal cell {fioat-termination), which may be large and 
rounded or small, and givmg the float a pointed extremity 


* As the upper surface corresponds to the ventral a^ect of the 
contained larva, it is better to term this the upper surface rather than 
the dorsal surface, as given in Christophers and Banaud, 1931 

t This network is absent in A clamger (bifurccaus) "nd A plumbeus 
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The majority of Onental species have the egg conformmg 
to one of two mam types — the whale-back and the life-boat- 
shaped egg ; some of the latter type have narrow high decks 
fore and aft, and may be described as galleon-shaped The 
whale-back form has a narrow straight upper surface which 
IS well separated from the floats, so that between the floats 
and the margm of the deck there intervenes a portion of the 
lower surface The variations m egg-characters wiU be seen 
from the table given in Part II 

For mmute structure and development of the egg from the 
foDide, see Christophers and Nicholson The onentation of the 
egg and contamed larva is dealt with by Bresslau The 
flat side (upper surface] corresponds to the flatter side of the 
Gvlex egg and is verkral The convexity (lower surface) 
IS dorsal The larva lies with the head towards the large 
end of the egg, with its ventral surface correspondmg to the 
flat upper surface The egg-breaker hes opposite the convexity 
of the egg towards the anterior end The caudal hairs are 
directed forwards along the sides of the egg, and the balancer- 
haus forwards and upwards towards the anterior end of the egg 

BiBIiIOGBAPHY 

Chnatophers and Barrand, Keo Mai Surv Bidia, ii, pp 161-192 
See also Grassi, Stud d u Zool p 66, 1900 , Nuttall and Shipley, 
Joum of Hyg i, p 49, 1901, Steph and Christ , Repts Roy Soc 
ser 6, p 11, ser 7, p 3, 1902, Howard, ‘Notes Mosq US ’ p 35 , 
Blanchard, ‘ Lee Moust ’ p 115, 1905 , Christ , Paludis^ no 2, p 73, 
1911, Bresslau, Biol Centr xl, p 242, 1920, Herms and Freeborn, 
Joum Parasit vii, p 69 , Nicholson, Quart iToum. Micr Sci bcv, 
p 395 , Boyd, ‘ An Introd to Mai ’ p 221, 1930 , also under description 
of species 


IV. GEOGRAPHICAL DISTRIBUTION 

As no general account of the distribution of the Anophehni 
m a zoogeographical sense is usually given by authors wntmg 
on this group, some remarks on this subject may be useful 

The recogmzed zoogeographical regions of the world are 
shown m the map on p 50 (fig 12) * These regions are 
mainly based on the study of the mammahan faunas, but 
it is generally recogmzed that other classes of animals, such 
as mserts, usually show very similar, if not identical, faunal 
boimdanes Each of the regions is charactenzed by whole 

*■ For information regardmg these regions, consult Wallace, ‘ The 
Geog Dist of Animals,’ London, 1876 , Heilprm, * The Dist ofAx^als,’ 
London, 1907 , Beddard, ‘ Zoogeography,’ Cambridge, 1895 , Lydek- 
ker, ' deog ttst of Mammals,’ Cambridge, 1896 ; D4pe^t, ‘ Lea 
Transformations du Monde Animal,’ Pans, 1919 , Trouessart, ‘ La 
Distnbution Geographique des Animaux,’ Pans, 1921 , also ‘ Atlas 
of Zoogeography,’ Bartholomew & Co, 1911, Sclater, ‘The Geog of 
Mammals,’ Kegan Paul, French, Trubner & Co , 1899 
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congeries of forms constituting that particular fauna, each 
constituent class of ammals having its o'^ representative 
types characteristic of such fauna 
Some of these types have a wide distribution and, probably, 
represent recently, or even now, actively spreading dommant 
forms Others probably represent species or groups that are 
disappearing, and, though formerly more widespread, now 
occurring m small residual areas , such a type of distribution 
has been termed 'by Tillyard * palcBogenic When forms 
extend very widely over the earth, owing to special adapt- 
abihty or other causes, they are spoken of as peregrine forms 
The Anophehm conform very strictly m therr distribution 
to the recogmzed regions as given on the map They have 
no species of peregrme type comparable with Aedes cegyph 
and Culex fattgans in the Cuhcmi, though A gambioe has 
recently been recorded well> outside its proper area of dis- 
tnbution, and must be regarded as at least an unusually 
actively dispersing form Otherwise widely distributed species 
show almost always a remarkable adherence to the regional 
boundaries, and the distribution of subdivisions such as the 
subgenera mdicate a remarkable similarity between the 
circumstances that have apparently affected the Anophehm 
and those responsible for mammahan distribution 
The genera Chtgasia and Btrondla, with few species and 
a restricted area of distribution, appear to be palaeogemc 
forms representing rehcs of once more widely distributed 
types The distribution of subgenus Stethomyia and group 
Ghnstya of Ariopheles also appears to be palseogerac, there 
being only two or three species confined to South and Central 
America and one confined to Central Africa respectively 
Subgenus Anophdes is world-wide m distribution or almost so, 
but in South and Central America is represented solely by the 
pecuhar group Arnbalzagia, or forms nearly related to this, 
the group being confined to this region Similar evidence 
of special localued occurrence is given by subgenus Nysso- 
rhynchus, which is also entirely peculiar to South and Central 
America (Neotropical) Subgenus Myzomyia, on the other 
hand, is confined to the Old World f , and group Neomyzomia 
of this subgenus is predommant m the Austrahan il^gion, 
though it IS also distributed throughout the Onental Region 
and, as shown recently, is represented by a number of species 
m the Ethiopian Region A very striking fact is that whilst 
the Old World tropical and subtropical areas have a mixed 
Anopheles and Myzomyia fauna, the considerable anopheline 
fauna of North America is purely Anopheles, no Myzomyia 
form bemg known 


♦ Tillyard, ‘ The Biology of Dragonflies,’ Cambridge, 1917 
t Except for the recent introduction of A pambtce into Brazil 
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The Zooqbogbaphical Regions as displayed by 
Anophet.tni 

The completeness of the individuahty of the Neotropical 
Region mrespect to anophehne fauna is remarkable. Not only 
are the genus Chagasia, subgenus Stethomr/ia, subgenus 
Nyssorhynckus and group Arribdkagia of subgenus Anophdes 
entirely special to it, but no other forms than these exist 
■vnthm its hmits except a few rather transitional forms recently 
placed by Edwards in group GyclxHeppiercfn of Anophdes, 
which have strong Arrihahagm af^ties 
The Austrahan Region, which appears, &om its mammahan 
fauna, to show evidence of great isolation, does not show, 
in respect to Anophehm, such extreme evidence of isolation 
as does the Neotropical Region Such isolation as chere 
is appears to be of a more recent type, and is evidenced by the 
preponderance of the Nexmyzomyta group, which on larval 
and pharyngeal characters seems to be a more pnmitive 
stem than the other groups of Myzomyta 
The anophehne fauna of the Nearctic Region is composed 
solely of group Anopheles Only on its southtam boundary 
do one or two common South American forms occur 
The Palsarctic Region over a large part of its extent shows 
only the well known species A macvlipenms, A daviger 
[bifurcatvs), and A plwnbeus, all typical of group Anopheles 
Other species of this group occur to the east in Japan and 
North Chma, and no other forms occur to the south until, 
fairly far north, the unimstakable Oriental fauna is encountered 
Proceeding south, m the western parts of the region a large 
addition m species occurs when the so-called Transitional 
or Mediterranean Subregion is entered So distmct is this 
part of the Palsearctic Region in respect to the distnbution 
of Anophehm that ft would appear to merit, as regards 
Anophehm at least, the status of a region The anophehne 
fauna of the Mediterranean Subregion, which we shall have 
frequently to refer to in connection with Western Indian 
species, shows some evidence of two components — a North 
^ican and a Turko-Iranian These two types remam 
fairly distinct north and south of the exastmg Mediterranean, 
but east of this sea they tend to intermmgle, and elements 
of both are found m Western India 
The Ethiopian Region is characterized by a large number 
of species of Anophehm There are, however, relatively 
few representatives of subgenus Anophdes, and no tree-hole 
breeding anophehnes,such as are so conspicuous a part of this 
subgenus m the Oriental Region, are known Group Myzomyia 
is especially dommant, with a very large number of species 
DIPT. — ^VOL IV E 




Map of Oriental Region, showing subregions Inset Mam zoogeographical regions of the world 
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A certain number of Neomyzomyia ocv-ur Neocdlia is repre- 
sented by two species, A mactdtpalpts and A preionensts 
So far as is known, there is no species common to the Ethiopian 
and Oriental Regions *, a few Indian species, which were 
formerly thought to be the same as those of Africa, having 
now been shown to be distmct 
The Indian area forms a part of theOnental Region, and the 
character of the fauna of this region is, therefore, of special 
importance m the study of Indian faunas It has a large, 
composite anophehne fauna. Group Anopheles is well repre- 
sent^, and mcludes a considerable number of species hvmg 
at high altitudes and of species breedmg m holes in trees 
Subgenus Myzomyia is represented by all the groups except 
Cdlia Paramyzomyia {A turkhudi) occurs, however, only 
m the west, and is probably mdicative of Mediterranean 
influence. Psevdomyzomyta is strongly represented by some 
of the most prevalent of all species Neocdlia, of which 
there are a large number of species, is a predommant group 
and almost pecuhar to the region f. Group Myzomyia 
is rather poorly represented compared with the number 
of species of this group m the Ethiopian R^on, the Onental 
Region being ncher m species of this group to the west, where 
it IS reinforced by several forms belongmg to what is referred 
to later as the Indian element m the fauna 
The boundaries of the Onental Region as given by Wallace 
extend from the Indus along the Himalayas and through 
the mountams of South Chma to mclude South and East 
Cbma as far north as Shanghai, and mcludmg Formosa, 
the Phihppines, and the Malay Archipelago as far as a hne 
passing east of Bah and ' 'e - 1 of Celebes He recogmzes 
four subregions (I) Indian, including the greater part 
of India , (2) Ceylonese, including India south of Mysore 
and Ceylon , (3) Indo-Chmese, including Burma and South 
China, with an extension westwards along the Himalayas , 
and (4) Malayan, includuig the Malay Pemnsula from Tenas- 
serim, ivith the remainder of the area as already outlmed 
Sclater’s boundaries and subdivisions are generally similar, 
but he includes country west of the Indus in the Indian 
subregion, with an extension through Baluchistan to the head 
of the Persian Gulf, and does not recognize a separate Ceylonese 
subregion Celebes js placed in the Onental mstead ol m the 
Australian Region, but as a separate subregion 


*' A rfj/ia/i i'’,poi haps, to be rogaraed as an exception, its distribution 
IS essentially eastern Mediterranean, but it extends southwards along 
the diy east coast of Africa as far as Somaliland, as well as eastwards 
into Baluchistan 

t Outlying species are the two referred to in the Btluopian Begion 
and tlio superficiallv t cry distmct Mediterranean A superptdus 

E2 
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Sdater’s bouiidanes and subdivisions appear most in 
accord mth distnbution of Anophelini, but the Onental 
area as given above should be extended to mclude China 
as far north as Pekin , South Japan , the Lesser Sunda 
Islands as far as the most eastern island, Boma , and to some 
extent the Moluccas 

As regards subregions, the Indian area under review hes 
mainly in the Indian and Burmo-Ghinese * Subregions of 
Sclater Only Tenasserun (m which few collections have 
been made) comes withm the third or Malayan Subregion 
The distmction, however, as regards Anophelmi, between 
the Indian and the Burmo-Chinese Subregions, is not very 
marked, though m one or two cases some mdication of their 
distmciness is given (e. g the distribution of type-form 
A ^eypmensis and of var mndidiensis) Blanford includes 
from the base of the Himalayas to Cape Comorm, with the 
exception of the Malabar coast and with the addition of North 
Ceylon, m his “ Indian ” area, and recognizes a Malabar 
or Ceylonese area which mcludes the Malabar coast and the 
neighbounng hills as far north as the Tapti Biver and southern 
Ceylon Here agam it is difScult to recognize any distmct 
difference in the anophehne faunas of the two areas 

Anopheune Faota oe the Indian Aeea 

On the whole the fauna of the Indian area appears to change 
somewhat gradually from east to west, and this change 
IS clearly largely correlated with rainfall A large part of the 
Indian Subregion of Sclater differs from country more to 
the south and west in showing, as one process west, a 
progressive reduction in rainfaU amountmg eventually to 
actual desert conditions In addition, new elements appear, 
as one proceeds further and fiirther west, which modify 
to some extent the Oriental type of the fauna Out of a 
total of 42 species and 10 varieties of these, 22 species 
and 2 varieties are widely distributed Oriental species 
extendmg mto the Indian area, and one can only regard 
them as Onental forms without any special reference to 
any of the subregions of the area discussed above Two 
further species and four varieties of these may be termed 
of Onental Alpme type, being forms which are found at high 
altitudes m a number of widely separated parts of the 
Oriental Begion Many of these species, however, have 
a distribution which does not extend to the western border 
of India, and some extend only a short distance, being recorded 
only from the more eastern or, sometimes, the more eastern 


• Practically identical with Wallace’s Indo-Chinese Subregion 
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and southern portions of the Peninsula There is thus a falling 
off in Oriental species from east to west, but this falhng off 
IS less marked as regards the still heavily forested area of heavy 
precipitation in Malabar and Ceylon, thus m part giving 
rise to the differences which might lead to these bemg 
considered as m some degree special This falhng off is made 
good by the appearance of a number of species which have 
an Tuilin.Ti distribution and are not eastern Oriental forms, 
and finally there appear species which are defimtely trans- 
gressive from the Me^terraneanarea (see “ Tabular Statement 
of Species,” p 66) 

The Oriental Element 

No species havmg a wide Onental distribution east of the 
Indian area has been recorded west of approximately the 
N W Frontier of India , only a small proportion, as will 
be seen from the table, extend so far The western limit 
of the majority of these widespread Onental species is such 
as to include Burma, Assam, Bengal, Bihar and Onssa, 
Madras, Ceylon, Bombay, and usually the Central Provinces — 
in other words the south and east of the area The hmit 
IS very commonly an obhque hne bisectmg the Indian Pemnsula 
and runiung m a south-west to north-east dneotion from 
about the Gulf of Cambay to the Himalayas 

Some species have not been recorded from the Central 
Provmces nor even from Northern Madras, and m this case 
there may be an apparently discontmuous distnbution, 
the species occurrmg m Assam, Burma, and Bengal and in 
South or South-West India, but not m the mtervenmg area 
Such apparent distribution may, however, as more coUectmg.. 
IS done, be shown to belong to the first type 

One or two species have only been recorded m the eastern 
parts of the area, and do not, apparently, extend mto the 
Indian Pemnsula 

These types of distribution are probably largely determmed 
by the physiographical and meteorological features Forest- 
and shade-lovmg species are likely to be restricted to the 
heavily forested and uncleared tracts, and thus show a con- 
tmuous or discontmuous distribution iii the east and south 
and m the area of heavy precipitation on the west coast 
Forms less dependent on uncleared forest extend as a rule 
to about the limit noted above when conditions for rice-field 
breeders etc become much less favourable owing to a lower 
rainfall and more highlj* desiccated or desert regions The 
Onental element is then reduced to a relatively few species 
which still find suitable conditions, such as the foothill 
species and the monsoon species A subpictus Most of the 
typically Oriental species tend to become scarce even before 
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the hmits of their actual distribution are reached The hill 
species, on the other hand, tend to pass far to the west, the 
conditions along the footlulls of the Himalayas, and even 
the drier hills of the North-West Provmce and Baluchistan, 
hemg relatively favourable to them For such species the 
north-western limits extend at least as far as the Hmdu 
Kush (Chitral) 

Alpme Oriental species occur in the highlands, usually at 
altitudes of from 3000-8000 feet, especially in the south 
of the penmsula, in the Himalayas, and in the ranges of Assam 
and Burma They may show on this account markedly dis- 
contmuous distribution, and they occur m the form of local 
vaneties, usually a South Indian and a Himalayan form, whilst 
in the case of A gtgas there is also a distmct form in the east 
and one m Ceylon In the north-west A gtgas var simlensis 
has been recorded from hdl-stations as far west as Rawalpmdi, 
and A lindesayi from various locahties as far as Chitral and 
to the south m the ranges of the N.W Frontier Province 
and Baluchistan In the east A gtgas var batleyi is recorded 
from Tibet and Central Chma 

Rightly included in the Onental fauna arc certain species 
and varieties which are forms of, or closely resemble, Onental 
forms, but have a distribution more or less restricted to the 
Indian area Among such is A palltdtis* which is par- 
ticularly common in the Central Indian area A iheobaldt 
is very close to A maculatvs and can only ho regarded as 
Oriental in type, though its area of chief prevalence is also 
Central India A majtdi is also a species which is best 
regarded as part of the Oriental clement in the fauna, though 
it IS not recorded east of India A varuna may possibly 
be considered in this category 

Further, there are certain forms with very locahzcd dis- 
tributions that may be regarded as indigenous species, and 
so also rightly considered as a part of the underlying Oriental 
element A ctdtciformis and A snUotit are recorded only 
from the Malabar forest area, and appear to be highly 
indigenous forms peculiar to Malabar A annanAalcx is 
recorded from Eastern Bengal and Assam and also Ceylon 
A bariancnsis resembles the Palawctic A plumbcus, but 
IS quite distmct , it has a distribution hmited to the North- 
West Himalaya*? It might bo con^dered as exhibiting 
Palsearctic influence, but is better regarded as an mdigonous 
(Oriental) species All the above are tree-hole breeders 

If the various tj'pes of species referred to above are all 
mcluded in the Oriental element then 32 species and 10 varieties 
in the Indian list come under this category 


• This species has been recently recorded from « 
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The Indian EkmeTtt. 

Ammig species mth an Indian distnbnlaon some have 
already been dealt with as more or less local developments 
m the Oriental element, or as indigenous Indian forms which 
should, m the absence of reasons to the contrary, be regarded 
as local developments of the Oriental element 

There lemam certam species which do not conform m their 
type of distnbution to the general Oriental plan and, &om 
the nature of some of the species at least, may be regarded 
as to some degree a foreign element It is characteristic 
of these species that they extend usually far beyond the 
western frontier and are found m Arabia, Turkestan, etc. 
It seems certam that their centre of prevalence is more 
westerly than that of the ordinary Oriental form, and they 
are here referred to as Indian A. cvlictfactes is an extremely 
common species throughout the whole of India, Burma, and 
Ceylon, but is unknown further east, except from Siam. 
It has been recorded from Arabia {Muscat and Aden). 
A fiuviaiilis, which occurs, ^ong with A mininms, m the 
more eastern areas, is found wi^ont the latter species up 
to the extreme north-west hnut of India and m Ihirkestan. 
A vanety or closely related species (A arabtcus) is recorded 
from Muscat A moghvlmsie has a distnbution very similar 
to A fimiatilis except that it does not extend so far east 
and 18 not recorded from Arabia ; it is a distmctly western 
form not found m the east and south A. stephensi is unknown 
m the Malay States, Erench Indo-Chma, Siam, Butch East 
Indies or Ctuna It occurs m India from Burma to the 
North-West Erontier, and m Mesopotamia to the borders 
of the Arabian Desert (Kerbela) A turkhiidi has a fauly 
wide distnbution over the north-west of India and Baluchistan. 
It appears to be the species described by Patton from the 
Aden Hinterland as A aznkt, and is closely related to the 
Mediterranean species A hispamola and A. italic/us, also 
to A fiaviceps of the Sudan and A muUicdlar of the 
Saharan area. 

The Mediterranean Elememl 

A, pukhemmus has a distnbution somewhat transitional 
between that of most of the Mediterranean species m the 
Indian area and that of the specaes that have been referred 
to as constitutmg the Indian element It has a fairly wide 
distribution m India, extending as far east as the western 
Umted Provmces, and occurs m Smd, but it cannot be con- 
sidered other than eastern Mediterranean, smce it occurs 
widely m Turkestan, Mesopotamia, and the Caucasus 

A. superpictne has a more extended distribution than the 
last-mentioned species m the Mediterranean area, but a less 
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extended one m India This species is a hill and mountain 
species and is distributed in the mam accordingly , A pulcher- 
nmus IS specially associated \nth the large alluvial basms 
(Indus, Oxus, Tigris) which he about the great Persian and 
Afghanistan plateau Both species represent the Turko- 
Iraman type of distribution 

A aergenti and A. mvUicolor are also Mediterranean species 
occurring in the Indian area, they represent the North 
African type of distribution 


Tabular Statement of Species and Vanettes of the Anopheline 
Fauna of the Indian Area, grouped according to consider- 
ations of geographical distribution 
A Obiental Element 

1 With a wide distribution in the Oriental Eegion to the east and 

extending into the Indian area 

a With a wide distribution in India, extending to the North-West 
Frontier or nearly so 

A barbirostns A maculatus 

A annularis A splendidus 

A hyrcanus var nigcrrimus A subpiclus 

b With a more restricted distribution, but extending into the 
peninsula and recorded east and south 
A acontlus A minimus 

A aiiUni A 

A inaulcrflorum A 

A jamest A 

A Karteari A 

A hucoephyrus 
c Recorded in the east only (Burma, Assam, Bengal) 

A aitkeni var bengalensis A Kochi 

A hyrcanus var sinensis A sundaicus 

A jeyponensis var candidiensis A umbrosus 

2 Species or varieties with an Indian distribution only, but nearly 

related to Eastern Oriental species 
A annandalei and var inter- A palltdus 

ruplus A ramsayi 

A jeyponensis A theobaldi 

A maculatus var vnllmori A varuna 

A magidi A barbirostns var ahomi 

3 Indigenous species with localized distribution in area 


philippinensis 

pscudoharbxTostns 

tesseUatus 

vagus. 


A bananensts 
A culiciformis 
Oriental Alpine species 
A hndesayi and \ ar mlgvncus 


A sintoni 


A gigas and varieties 


B 


species with a ivestem Oriental type of 


A stephensi 
A turkhudi 


Indian Element 
distribution 
A cidictfacies 
A flimatilis 
A moghulensis 

C Mediteebanean Element species with a Mediterranean dis- 
tribution recorded from the Indian area 

A dthah A sergenti 

A multicolor A superpictus 

A pulchernmus 
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V PHYLOGENY 

No Anophelini occur among the known fossil forms 
of mosqmtoes No direct evidence on phylogeny therefore 
exists, but some mdication of the evolutionary history of the 
tribe appears to be given by studies on its classification and 
distribution 

The hypopygial characters show only certam stems, none 
of which appear to meet m intermediate forms Evolution 
m the stems appears to have been in the general direction 
of mcreased scaling and ornamentation, development of 
pharyngeal armature, an increase m the number of long 
pleural hairs m the larva that are feathered, and a change 
from a lanceolate palmate leaflet to one with a shoulder and 
a termmal filament Along with these progressive changes 
are others of a retrogressive nature, such as reduction in the 
number of the propleural hairs of the adult and loss of the 
branched antennal hair of the larva 

Subgenus Anophdes appears to be the oldest of the pre- 
dommant subgenera, not only on the above criteria, but 
by reason of its world-wide distribution and the greater 
diversity and distmctness of its forms , almost every species 
of the subgenus appears to be as distmctive as are the groups 
m subgenus Myzomyia, if not more so 

Nyssorhynchus appears to be a Neotropical development 
from some pre-Aiiop/ieies form, whilst group Ambalzagi<i 
appears to be a highly speciahzed development of subgenus 
Anopheles 

Myzomyia shows every evidence of being a new and actively 
dissemmating branch, as is suggested by its complete absence 
from the New World Had it been once disseminated through- 
out North America it is unlikely that it would have been 
ehminated from the whole continent so completely as to leave 
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not a single species in this area, though there is no actual 
proof that this did not occur The apparent affinity between 
the group Neomyzomyta and subgenus Nyssorhynchus suggests 
an intermediate ancestor, though not necessarily one m the 
south, % e , such affimty does not prove or suggest a land- 
connection between Australia and South America, as the 
common ancestor may have been derived from the north 
and later ehmmated 

Erom the affinities and geographical distribution of the 
different groups and the Imown history, based on fossil 
remains, of the mammals, formmg components of the same 
faunal systems as these mosq^uitoes, it seems not unreasonable 
to hazard at least a suggestion of the probable history of the 
tribe 

The date of isolation of South America, judgmg by the 
history of mammals, would be from the middle of the Eocene, 
when coimections tetween North and South America were 
severed, until the end of the Phocene {Ziitel) The anophehne 
fauna, therefore, arose from elements which pre-dated this 
period, and there were already subgenus Anopheles-hke 
forms, as well as some earher t3^e from which Nyssorhynchus 
arose 

At some unknown penod a similar special development 
took place, resultmg m an early form (Neomyzomyta) of 
subgenus Myzomyia This form appears to have once been 
distributed throughout theOnental, Ethiopian, andAustrahan 
Begions, and to have later undergone some regression, 
eventuaUy remauimg m greatest strength m the Austrahan 
Region 

Edwards, m reviewing the fossil remains of mosq^uitoes, 
notes that probably all the mam divisions of the family 
existed m Mid-Tertiary times much as they do to-day, and 
with almost identical characters, and considers that, though 
no fossil Ariopheles have been found, there can be no doubt 
from its morphology that this is also an old genus, probably 
older than any cuheme form This receives support from 
the above 

Nevertheless, there is some evidence suggestmg that some 
features m the distribution of the Anophehni are of relatively 
late period, i e , at least as late as the Phocene If we regard 
Neoedha as having a history comparable with that of the 
mammalian element of the fauna of which it now forms a 
part in the Onental Region, its most probable origm would 
be from the Miocene fauna (Malayan fauna of Suess), which 
once extended over Europe and North Africa, and those few 
species found m Africa would be still more fragmentary 
remains of this fauna Similarly, group Myzomyia, regarded 
as the equivalent of the existmg mammalian African fauna 
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■would be derived from a Pbocene fauna which once spread 
over the Mediterranean and far into the east [Hippanon or 
Siwahk fauna) Some of the distributional features must at 
least be relatively recent, smce large tracts in the Middle Eaot, 
now ’With an abundant anophehne fauna, were ■widely sub- 
merged m the Miocene There seems httle doubt, however, 
of the antiquity of the early stems 
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VI BIONOMICS AND DELATION TO DISEASE 
Metamorphosis and Early Stages 

Only a very' brief reference is possible m a volume of this 
nature to the very large amount of work that has been done 
in relation to the bionomics of Anophehni, and the part they 
play m the epidemiology of malana 
The eggs are laid either smgly and directly upon water, 
or heaped up on the bank or some floatmg object When 
first laid, the eggs are white, but they darken rapidly, and 
m a few hours become a deep black Premature or unfer- 
tilized eggs may remain white and do not hatch When 
laid duectly on water, or when the heaped-up eggs are placed 
on water, they form patterns, due to the action of surface 
tension and the shape of the egg Where the egg is broad 
and oval, with promment floats, they tend to come together 
in sets of three eggs, with their poles approximated, forming 
triangles or larger groups of stars or six-rayed hexagons 
Where the egg is longer and straighter, or where it has a very 
broad frill or lacks floats, many, or all, the eggs become 
arranged side by side, fonmng straight or curved ribbon-hke 
groups When floatmg free the eggs tend to accumidate 
at the edge of the vessel or bank, and. are dra-vm up on the 
meniscus "with the narrow end upwards and the broader end, 
due to its greater weight, downwards 
Hatchmg under normal conditions m the tropics usually 
occurs in about 48 hours, but may be delayed Eggs up to 
about 12 hours after deposition are susceptible t.o desiccation, 

* A bibliography on this enormous subject would be impracticable 
m a work of the present size and scope , for references to work in India 
consult the bibhography given by Covell in his Memoir on distribution 
Actual references in the text under the different species are, however 
given m section E of the Bibliography 
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and do not hatch if dried and later placed on water After 
development has proceeded for 24 hours or more, even though 
they are wrinkled, eggs hatch, usually after some delay, when 
placed on water, if the period of desiccation has not exceeded 
about 48 hours Eggs kept moist but not on water do not 
hatch, but remain viable for periods up to 10-16 days, and 
hatch almost at once on bemg placed on water Cold delays 
hatchmg, and below certain temperatures (about 60° F m some 
species) the eggs do not hatch unless the temperature is 
raisea Eggs may he kept at low temperatures (m ice), 
m some cases for long periods, without affecting their ultimate 
hatching 

The larva escapes by a spiral cut or break, forming a cap 
at the thick end of the egg, probably produced by the action 
of the egg-breaker and rotation of the head The break is 
mamly on the lower surface, and the cap is left attached 
mainly by a portion of the deck Larvse, when hatched 
on wet bloitmg-paper or a floatmg leaf, etc , crawl, especially 
downwards, to reach the water 

The whole period of metamorphosis from oviposition to 
emergence of the adult usually lasts under favourable con- 
ditions m the tropics from about 13-19 days, but may 
be as short as 9-10 days in exceptional cases, or longer, with 
certain species, under unfavourable conditions or low tem- 
perature The larval period may, under favourable conditions, 
be 8-9 days, or extended to a month or more under low 
temperatures or unfavourable conditions in regard to food 
In species breeding m tree-holes the time may be very variable , 
Hacker records larvae of A astahcus as hving up to 163 days 
without pupatmg, though eventually emerging as adults 
The first three instars last about 2 days each, the last instar 
being about twice as long 

The larva usually hes at rest at the surface, with the caudal 
end agamst some object, and the body dnected at right 
angles to this, the position being largely mamtained by 
physical forces When disturbed, the larva either swims 
backwards in a senes of wrigghng, zigzag, or scutthng move- 
ments of the body, allows itself to sink, or swims rapidly 
downwards, tail first, to the bottom or to a considerable depth 
if m deep water Young larvae are usually less readily 
alarmed than older larvae, which may be extremely alert, 
and sink, even as the result of tremors of approachmg foot- 
steps in some cases Larvae when disturbed may remain 
inert, and apparently dead, at the bottom, or hanging by their 
tail-hooks to the sides of a tank or vegetation up to 20 minutes 
or more, but usually they return after a minute or so to the 
surface and immediately swim to shelter In running water 
they may attach themselves by their caudal tail-hooks to 
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maintain, their position They may sometimes remain 
beneath the surface attached to confervse on stones or to 
vegetation, apparently respinng m this position 

Feeding takes place usually whenever at rest and undisturbed 
at the surface The head is rotated to bring the ventral 
surface uppermost, and contact is made with the surface 
film by the maxillae and submentum The brushes are 
then worked rapidly and rhythmically, setting up a shallow 
surface current under the surface film directed to the head 
of the larva from in front The current impmges against 
the closed mandibles and is shot out from the outer surface 
at right angles on each side of the head As the current 
passes through the mouth it is combed by the maxillae, which 
are m constant vibratile movement After accumulation 
of a certam amount of sohd matter m the mouth this is passed 
m a bolus mto the oesophagus Particles as small as bacteria 
are removed from the stream 

The food of larvae is of a miscellaneous character, consisting 
of formed and unformed orgamc matter With this is usually 
included a considerable amount of small spicules of sihca 
and particles of other mineral matter The formed material 
consists of umceUular algae, flagellates, cihates, and other 
floatmg vegetable and ammal.hfe The nature of the brown 
amorphous unformed material that forms a considerable 
proportion of the food is not known Larvae may be reared 
on pure cultures of EvgUna, yeast, etc Where the water 
IS especially shallow, larvae of some species may browse 
at the bottom on orgamc particulate matter 
Change into the pupal stage occurs suddenly m fall-grown 
larvae after a short period, durmg which these cease to feed 
and rest at the surface, usually hangmg down a httle from the 
surface film in the attitude of an A turkhvdi larva The 
pupal stage usually lasts in the tropics for 36-48 hours 
Lamborn has never observed prolongation of this stage 
as of the larval penod At low temperatures, and especially 
with large species, the period may be longer (8 days m A gigas 
_m cool weather m the hiUs) The pupa, more frequently 
than the larva, mayTremam anchored to stones, etc , beneath 
the surface , they also tend to secrete themselves amongst 
vegetation and under rocky ledges, etc 
Emergence of the adult usually occurs m the tropics in the 
evenmg or at mght before 11 pm, but m cold chmates 
emergence is usually at some time durmg the day The 
-pr^ortion of the two sexes emerging is always about equal, 
with a shght preponderance of femmes Sex has been supposed 
to depend to some extent on the food-supply of the larva, 
but this is almost certainly not so, as the sex is already 
detectable m very young larvae. 
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BBEEDiNa Places 

The sites where larvae are found breeding m nature are known 
as breeding places The nature of the water forming breeding 
places IS of a very varied character, but the collections are 
either small m extent, e g , pools, puddles, tree-holes, or have 
shelter provided by vegetation, e g , swamps, nver-margins, 
nce-fields, etc Only few species are sometimes found m 
foul or much polluted water A certam number of species 
have the power of breeding m brackish water and some 
(A sundaicus, A mvMtcolor) have an actual preference or 
normally breed m such water 

Different species may show predilection for certam types 
of breedmg place {selective breeding) This predilection is not 
always according to the actual type of breedmg place, but 
depends upon some requirement that may be present m several 
types To ascertam what the actual requirements are, the 
physico-chemical characters of the water of breedmg places 
have been much studied With the same object the extent 
to which different species are found breedmg together has 
been investigated {associaitm) Similarly there exist many 
oecological studies of breedmg places deahng with favourable 
and unfavourable vegetation, etc 

Selective breedmg and association do not appear to be 
directly related m any degree to the physico-chemical char- 
acters such as hydrogen-ion concentration, dissolved oxygen, 
albummoid mtrogen and absorbed oxygen, etc , though 
they may show an mdirect relationship Gater and Bajah- 
money have analyzed breedmg places m the Federated Malay 
States under the categories of swamps, ponds, nce-fields, 
streams, drams, seepages, wells, pools, sumps, artificial 
contamers, hoof-marlm, cut and bored bamboos, and miscel- 
laneous A better classification to brmg out selective breeding 
habits of species would be one where such categories are 
subordmated to general oecological conditions and, m par- 
ticular, one takmg note of the surroundmgs To classify 
breedmg places logically is, however, very difficult, and 
no really satisfactory classification or method of settmg these 
out has yet been given The commonest breedmg places 
of Indian species are given below, with the chief species 
found breedmg m each general type For more detailed 
information the note on habits imder the species name m the 
systematic part of this volume should be consulted 

Indian breedmg places differ from those that are promment 
m Gater and Kajahmoney’s senes, notably m the relatively 
small importance of the heavy jungle and sea-coast type 
and the much greater frequency and variety of the seepage, 
rock and sand group and breedmg places on alluvium This 
is obviously due to the many large sandy and rocky nver 
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beds and mountain torrents and uuUabs 'without much 
vegetation m India, and to the very extensive alluvial plams 
of India, with the ubiquitous excavations about the villages 
and the great development of irrigation m the north-west 
associated with semi-desert conditions 

Ghie/ Types of Breeding Places %n Indian Area, with Species of 
Anopheles most commonly found therein 

A Forest and deep jungle 

a Pools, drams, streams, and backwaters 
A aitkeni, Imcosphyrus, vmbrosus 

b Tree-holes, collections m roots of trees, and cut stumps 
A cnhciformia, sintom, annandalet 
B Open vegetation or grass-covered stagnant waters 

A barbiroslru, hyrcanus, annularis, jatnest, philip- 
pinensut 

a Swamps, drymg rivers, bhils, khals, jheels 

5 Lakes, reservoirs, tanks, ponds, moats, large open wells 

c Deep stagnant drains and ditches, stagnant river margms, 
stagnant weedy pools m nver beds ' 

d Grassy pools, Casuanna pits 
C Bice-fields, fallow rice-land 

A hyrcanus, pallidus, annularis, splendidus, jeyportensis 
D Open, slowly runnmg water, nver margms, streams with grassy 
edges, jhoras, do'wmg drams, and drainage channels 
A minimus, macidatus,'^eyporicnsis 
E Canals, imgation channels, imgation pools, leaks, and overflows 
A culicijacies, subptcius 

F Water m connection with rocks, sand, and seepage 

A maculatus, stepkensi, fluvialihs, splendidus, Larwan, 
culicifacies, moghulensis 

a Pools m rocky ri\ er, stream, and torrent beds, pools m sandj 
river beds and nullalis, leaks below reservoirs 
b Seepages, water m cuttings, swampy and marshy land, 
sprmgs, spring-fed pools and trickles 

G Water collections on earth and alluvium 

A subpictus, vagus, slephensi, culicifacies 

a Collections of rain-water, water-filled excavations, borrow - 
pits, brick-fields, buffalo wallows, roadside pools, quarries 

6 Collections in ditches, drams, waste water 

c Puddles, hoof-marks, cart-ruts, water-filled furrows, leaks 
from pipes or taps 

H Artificial collections 

A stephensi, subpictus, vagus 

a Cement reservoirs, cisterns, fountains, collections of water 
used m buildings, flooded cellars 
5 Collections in barrels, tubs, pots, machmery, roof-gutters 
c Wells, house-wells, irrigation wells 
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Habits abd Behaviour of the Adult 

Adults of many species are to be found m cattle-sheds 
and unoccupied disused rooms, where they are to be captured, 
often in large numbers, restmg on the cobwebs, on and among 
thatch where it is dirty and sooty, among dung- cakes, in gram 
receptacles restmg on chafi, sheltered behmd stored agri- 
cultural implements, and suchlike situations They are 
usually less numerous m occupied rooms, as the type of shelter 
IS less smtable, and they are liable to be driven out in the 
early morning by smoke 

Males are not attracted, when seekmg shelter to the same 
extent as the females, by the presence of man or ammals, 
and tend to shelter elsewhere , they are also hable to die 
ofE more rapidly, at least in the drier ohmates Probably, 
for these reasons, catches of adults in houses and cow-sheds 
usually show a great preponderance of females 

Such species as are found restmg in houses and cattle-sheds, 
and very often breedmg not very far from habitations, 
are frequently referred to as “ domestic ” species , those 
found almost entuely in forest or jungle, which attack man 
(when they do so) only in their own native haunts, are 
commonly called “wild” species Some species are inter- 
' mediate m character and enter houses to feed, but leave 
before the mormng, and shelter during the day m the jungle 
or undergrowth 

A large proportion of the species in the tribe have been 
observed to feed on human or animal blood in nature or 
experimentally, or to have been caught engorged with blood 
Almost all the Indian species have been so mcnmmated, 
even wild species frequently attempt to feed in the shade 
of the forest or near then breedmg places Domestic species 
usually feed by raght or at dusk, but may do so, especially 
m warm weather, during the day 

Certain species are more especially associated with cattle , 
others show a relatively greater tendency to be found m 
houses {hotm-freqvmling species) The term zoophlism has 
been given to a condition much studied m Europe, where 
different races of A maculipenms are recognized, some showmg 
a marked preference for cattle-blood as against human blood 
This was at one time beheved to be the result of selective 
breedmg, where large numbers of cattle are permanently 
stabled under certain conditions, but is now recogmzed as due 
to the occurrence of varieties of A macutipennis dififermg 
in regard to their associative habits with man and cattle 
respectively Protection may be brought about through the 
presence of cattle, which attract Anophdes and reduce the 
number feedmg on man {de.mation of Anopheles) Whether 
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cattle protect, or to what degree they do so, in Indian con- 
ditions IS uncertain 

Anopheles do not remain every mght in the shed or room 
in which they have rested during the day, but appear almost 
mghtly to change their resting place, so that the anophelme 
population of any particular room or shed is perpetually 
changmg, and infected Anopheles are as likely to be found 
in a cow-shed as m a human dwellmg {nightly turnover) 

The distance traversed by Anophelmi from their breeding 
places m search of food may bo considerable, but usually 
does not exceed about a quarter of a mile In open country 
distances of several kilometres have been recorded as traversed 
under some circumstances There appear to be authentic 
instances where Anopheles have appeared on ships at a dis- 
tance of some miles from shore Some species appear to be 
stronger fliers than others Besides active dispersal in this 
way, Anophelmi are frequently earned considerable dis- 
tances by trams, steamers or vehicles {passive dispersal or 
conveyance) 

In captivity m the tropics Anophehm do not appear to 
mate very readily, but fertflization occurs usually if freshly 
hatched males and females are left together and the latter 
allowed a blood meal , better results, accordmg to MacGregor, 
are obtamed if smtable food (raisins or glucose solution) 
be given also to the males Fertihzation of the female 
appears to occur m nature rmder Indian conditions on the 
first or second mght after emergence, as all females caught 
in houses or sheds, except those evidently newly hatched, 
show spermatozoa m the spermatheca Swarming of males 
has been described m Europe, West Africa, Eg5rpt, and the 
Phihppmes {“rossii"'), but not, so far, in the Indian area, 
though it probably occurs Fertihzation probably occurs, 
apart from swarming in the open, m houses or sheds 

In the case of domestic species m the tropics, blood is taken 
very early — ^as a rule by the second mght at least — and the 
ovaries begm a rapid development, which may be completed 
in some five days An even shorter time is required for 
subsequent batches of eggs owing to the second folhcle 
undergoing preparatory development before the eggs of the 
previous folhcle are laid 

When the ovaries are approaching maturation the female 
ceases to feed and digests all the blood m the gut On 
reaching tins stage they leave the village to seek suitable 
places for oviposition FoUowmg successful oviposition, 
they maj' leturn again to the same or some other source 
of blood-supply Oviposition under artificial conditions 
usually occurs some time during the mght The female 
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fixes the antenoi legs upon the sides of the vessel or other 
support and lowers the body, with the wings folded, hori- 
zontally towards the water, all the tarsi bemg flat on the 
watOT Each egg is extruded abruptly upwards from the 
extremity of the abdomen After remainmg some seconds 
m this position the egg falls and another egg is extruded 
eggs are laid at a rate of about 6-10 per mmute Somewhat 
less than 100 are commonly laid, but the number may exceed 
100 or, in some species, may amount to several hundreds 

Terrain, Season, and other iNEnnENCES 

Type of country has a considerable effect m regard to the 
species encountered India being very largely cleared of 
primeval forest, and lackmg over most of the area the mangrove 
and ^ipa-palm swamps of countnes further east, species 
breeding ui these conditions do not assume the same import- 
ance The broad alluvial plams tend to show chiefly the 
common domestic and nce-field breedmg species The 
low hill tracts of the penmsular area have a somewhat different 
selection of species, whilst the high plateaus of the south 
and the Himalayas show a special alpme anophelme fauna 
not usually found below about 5,000 feet 

Seasonal prevalence m the southern areas is usually more 
or less constant throughout the year, dependmg on local 
conditions and lain Over a large part cff the Penmsula 
where conditions are less humid prevalence is greater 
during and following the S W Monsoon in July to September 
In the north, and especially in the north-west, there is 
a reduction or virtual disappearance of adults, due to lowered 
temperature in the cold weather season The latitude south 
of which, in the Indian area, lowered temperature ceases to 
play an important part in this respect appears to be about 
27° N Even in the north-west, however, some species con- 
tinue to be found m small numbers in the cold season m the 
adult stage True hibernation of adults has been recorded 
only m the case of A superpidvs m the Quetta aiea The 
development of larvae is much delayed, and some species 
pass the cold weather mainly m this stage {mntenng of 
laiva) Actual 'hihemaUmi of larvae in or under ice is not 
recorded in India, but Davys, at Quetta, records larvae, 
obtained by warming frozen mud, which were beheved to 
have come from eggs 

Altitude as such, up to several thousand feet, does not 
usually affect the occurrence of species beyond somewhat 
changing the physical character of breedmg places Most 
species of the Indian plains have been recorded up to 
considerable altitudes, but not as a rule above 6,000 or 
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6,000 feet Hill-species may occur up to 8,000 feet or more, 
whilst the alpme form A gtgas has been recorded from 
the borders of Tibet at 11,000 feet, where Dr Stnckland 
observed it attemptmg to feed 


Delation to Malaria 

The data regardmg the part played m malaria transmission 
by the species on the Indban hst will be found fully set out 
m Covell’s memoir and sabseq[uent paper, from which sources 
aU information on infectmty given m this volume has been 
taken The following hst shows the position regardmg 
malana-carrymg species in the Indian area Further par- 
ticulars wiU be found under the different species in the 
systematic part of this work 

1. Important carriers wherever found ■ — 

A ctdtctfaciesi A Jlumattlia 

A sUphensi A sundateus 

A rmmmus 

2. Less important but proved earners in some areas . — 

A varuna A phxltppinensts 

3 Species that are important earners m other coimtines 

but of too hunted distribution to be important m India 
A mperptcius A mxdttcolor 

4 Species that have been found infected in nature or experi- 

mentally within or without the area, but which are 
probably not of iniji'^rtance as carriers — 

a Found infected in nature m Indian area — 

A maculatus A macuhpalpis 

A maculalus var willmoxi A palhdvs 

A fxdigmosus A ramsayi 

A pul^ernmus A vagus 

b Infected experimentally only in Indian area — 

A theobaldx A suhptcfiis 

A UirUiudx 


C 


Found infected m nature outside Indian area 


A hyreanus 
A barbirostris 
A. lanrari 
A Icucosphyrus 
A sergFtU’ 


A umbtosus 
A tcsscUatus 
A aconih's 
A, kochi 


only — 


The extremely common species A subptetus and A vagus 
appear to have little or no relation to the incidence of malaria 

r Z 
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Vn TECHNIQUE 

CoiitiEonoii 

Anopheluu are very commonly obtamed by rearmg from 
the larva It is ■well to collect especially pupae and full- 
gro'wn larvae, as these give larger and finer specimens as 
a rule than are obtained by breeding out from younger larvae 
in the laboratory 

In a small accessible breedmg place, stu* up the water 
to mate it muddy and to wash out larvae from shelter, 
the larvae will be observed mo'vmg on the surface m their 
characteristic manner, and can be removed 'with a spoon 
A cup held m the left hand is useful to collect a number of 
larvae, which, after the excess of water has been poured off, are 
transferred to tubes Tubes (corked specimen tubes, S'Kl*) 
are convemently carried m a small wooden box tied up 
in a handkerchief, so that it can be carried about readily 
Larvae can be transported long distances in such tubes •with 
moderate precautions , larger vessels usually lead to the 
larvae being kiUed by the shakmg Larv^ are often 
collected by “ dipping ” with a white-bottomed dish or 
saucepan, which can be attached to a stick, or a mushn 
net 13 pushed through water m likely spots and inverted 
into a dish of water Such methods are usually only necessary 
where the breedmg place is less accessible Eggs may be col- 
lected in some circumstances by covering the hand with a 
mushn bag and sweeping through the water m hkely spots, or 
pouring water through the mushn and exammmg ■with a lens * 

Anophehm are also commonly captured as adults whilst 
restmg durmg the day (see section on “ Bionomics ”) They 
are usually found on the upper parts of the room or on the 
ceihng When occumi^, as they often do, among thatch, 
they are difficult to find until disturbed, when they may 
be caught on the wmg ■with a small hand-net, or their position 
on setthng noted for capture When seen, capture by placing 
a test tube slowly over them Various meohamcal devices 
for facihtatmg capture of numbers of specimens have been 
employed, but for the entomologist the use of tubes, 
preferably one per moso[uito, is probably the most satisfactory 

Wild species are to be caught m the jungle by sittmg quietlj 
and capturing any specimens which settle m an attempt 
to feed At mght Aiippkeles may often be found sitting near 
an illuminated patch of wall or captured on an lUummated 
sheet, etc 


* A method recently employed by Barber m Macedonia (Hackett, 
private communication) 
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Males are best obtained by rearing, as they are not so 
freq^uently found in houses and do not feed on animals ; 
sometimes they may be taken m the open ■with a net while 
" swarnung " 

Beabino 

In the laboratory larvae and pupae collected m the field 
should be emptied out mto dishes and the pupae removed 
with a spoon or pipette to jars covered with mosqmto-nettmg 
Only a small depth of water is necessary m the ]ar, and 
some grass chpped ■with scissors mto short lengths helps to 
distribute the pupae and to give foothold to the emergmg 
mosquitoes , or pupae may be placed ■with some chopped 
grass m dishes, and allowed to hatch out m small nets, 
which latter may be made by bmdmg together some squares 
of wire to make a frame, and covermg "with a bag of mosquito- 
nettmg, the mouth of the bag formmg a sleeve (fig 13, 1) 
The larvae should be placed m open (fishes, preferably m a 
good hght or direct sunhght, until they pupate , if small, 
they should be dealt with as described below 

^ophehnes to be bred out fi*om the egg or from very 
early larval stages thrive best in uncovered large petri 
dishes (12") These are filled ■with water, a small wad from 
a stock of Spifogyra added, and a small grass-tuft with roots 
placed m the middle 

To obtam eggs, select some fully gravid females and transfer 
each to a small lamp-glass, of w^ch the upper end is tied 
over ■with nettmg and the lower end placed over a small 
cyhndncal dish nearly fittmg the bottom of the lamp-glass, 
and contammg water m winch is fioatmg a parafiin-coated 
cork rmg (fig 13) The cork ring should be of such a size 
that it IS held by the meniscus , this greatly facihtates 
exammation of the eggs in situ under the microscope 
A piece of paiier or cardboard placed m the lamp-glass gives 
foothold to the mosqmto * The eggs can be transferred 
fii bloc to a large petn ish as described above for breedmg out 

KnJiING AND MouNUNd 

After hatching, anophehnes should be left as long as possible 
to harden before kiUmg and mounting , if left overmght, 

* Or use a wide-mouthed stoppered bottle wth a hollow flat-topped 
stopper A piece of card is thrust in the mverted bottle and the stopper 
filled with water in which a parafiined cork niig is floated 

Several females are said by Perry to lay more readily than one 
(private communication) Shute has fo'und that a fully gravid female 
may be induced to lay by the followmg method — ^Place m a thm test- 
tube and shatply tap the tube against the base of the thumb about 
eight times, stumung the msect , gently remove a wing, arid transfer 
insect to water as above 
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however, especially in a tube or jar, they badly mb the tips 
of their wings 

When hatched in a jar, the mosquitoes are removed 
by placing another jar upside-down over the breeding-out 
jar, shppmg out the netting cover, and allowmg any mosquitoes 
there may be to fly mto the uiiper jar , facmg towards the 


Fig 13. 




6 


1 Frain'' fonntdof wire sciurrcs, bound together, covered with roos^ito 
net baR, for brccdjng-out mosquitoes 2 Knck for holding 
spiH. linen tubes for isolating Itirvai, etc 3 Largo petn nitn 
as nsoil for breeding fioin the egg or yoiing Inrvii 4 Lnnjp glass 
pronarod for obtAiinng cgps, below is shown tho sninll 
vcRvl with paraflhied cork ring 5 Prepared mosquito tuoo, 
show'Dig position of cork strip, etc 6 Method of holumg pm 
when jiiiiiiiiig mosciuito 7 Mosquito forceps used in tho Malnrin 
Survey of India 
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light facihtates this. Two pieces of cardboard are then 
inserted between the jars, the upper jar removed with the 
upper sheet of cardboa^, and the lower, temporanly protected 
by the lower sheet, again tied over with netting When the 
mosquitoes are to be killed, the cardboard on the upper jar 
is replaced with a piece of cardboard having a hole plugged 
with wool, on which chloroform is dropped 

If hatched into a net, the mosqmtoes are first collected 
m test tubes and either killed in these or transferred 
for killin g to a jar. To transier, use a cardboard sheet over 
the jar. with a hole plugged with wool, insert the tubes, and 
shake or allow the mosquito to fly out, or a hole may be made 
in nettmg tied over the jar. 

To kdl, pour a few drops on the wool plug of a test tube, 
or a fairly large quantity m the case of a jar An excess 
of chloroform may distort and stiffen the legs and wmgs 
and make mounting less easy. The anophehnes should 
die so that, when turned out, they he with legs and wings 
extended It is a good plan, as a routine after mountmg, 
to replace the specimens for a time in a jar contammg 
chloroform-vapour to ensure death. All glass vessels used 
should be fi:ee from dust 

Turn out the dead mosqmtoes on to a piece of paper or 
Bristol-board If it is not already in this position, turn an 
insect on its back and insert a fine pm (Taylor’s no 3 double - 
pomted mckel*} in the middle point between the coxae 
where these all he close together ventrally The pm is best 
held strictly at right angles m a blunt-nosed forceps f, 
and mserted as nearly as possible vertically downwards 
until it just meets the Bristol-board , there is no advantage 
in pushmg the pm in further Betemmg hold of the pm 
with the forceps, and using the other point, set the specimen 
in its place on the labelled cork strip of a mosquito tube, 
previously papered as described below, if necessary giving 
a touch to the wmgs so as to spread them Care should be 
taken m the origmal pinning, chiefly because, if the pin is 
well placed, a good subsequent display of the insect follows 
automatically. 

For collecting m the field, “prepared mosquito tubes” 
should alwaj's be used These are made from corked specimen 
tubes, S'X 1", wdth good selected corks The cork has a sm all 


* Kickel pins shoul^ bo used if obtainable, as silvered pins corrode 
111 time and spoil the specimen In place of mckel pm<? stainless 
steel pins may bo used (no 1 stamloss steel points, obtainable from 
W H Jansen & Son, 48 Great Bussell Street, London, W 1) 

t Preferable to the ordmaiy entomological forceps for mosquito work 
is a blunt-nosed straight forceps usutdly known m India as “ mosquito 
forceps ” (fig. 13, 7) 
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wedge cut out at one side to prevent the tube, when corked 
being completely sealed, a condition which greatly favours 
^ pinned, as shown m fig 13, a strip, 
3 X 5 , of papered cork * , this should be pinned on the 
bottom a little towards one side of the cork It should 
be held whilst bemg pmned slightly slantmg outwards, 
so that it hes, when mserted, close to the glass A single 
pm is used, pushed m by the flat end of a pencil, and gives 
ample support if properly inserted , two pms make it difBcult 
to remove the strip later when required In order to guard 
agaimt curhng of the cork strip (with consequent damage 
to the mosqmtoes by pressure agamst the sides of the tube), 
it may be desnable to msert a strong pm at right angles 
to the cork at the end of the strip, this pm being cut to the 
length of the mtemal diameter of the tube A tube should 
hold ten or more mosg^uitoes After moiintmg the mosqmtoes, 
ping of wool IS loosely mserted mto the wedge- 
shaped cut m the cork and, if m a damp chmate, a drop 
of pure hquid carbohc is placed on the wool The tube 
is finally wrapped m a piece of wool, 6* X 4*^, secured by a twist 
of the thumb and first finger round the tulw 
In the laboratory the cork strips are removed from the 
tubes and pinned m the collection When finally exammed, 
any specimens desired are removed and transferred to other 
cork strips or, if to be mounted smgly, to small mdividual 
stops of papered cork, g'Xj", transfixed at one end by 
a pm (Taylor’s no 16 silvered) Celluloid is sometimes used 
for mountmg, but is m sevCTal ways less convement for 
working purposes than papered cork The size given for 
the small strips is that found by experience necessary to give 
protection from the fingers, etc , when handhng without 
a redundant quantity of mount 
A cabmet should always be used where possible The 
corked surface of each drawer should be "wiped over with 
pure creosote (ex beechwood) and allowed to remain, vuth 
occasional opemng of the drawer, until the creosote no longer 
gives a cloud on the glass Some crushed naphthaline should 
be placed m the dust-trap space provided around the drawer 
If celluloid has been used for mountmg, naphthahne alone 
may be used as a preservative, for celluloid becomes badly 
discoloured and curls up m creosote vapour 
To examme a mounted anophehne, place a convenient- 
sized piece of papered cork on the stage of a hmocular dis 


* To paper cork, paste thin white paper on both sides and allow to diy 
under a board with a weight , the cork is cut to the measurements 
required "with a sharp thin knife The cork sheet should be of a good 
thickness, say 
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secting microscope and have handy a spare cork (the cork 
of a specimen tube serves excellently) Transfer the specimen 
to be examined on its mount to the cork sheet and use the 
cork when the parts to be exammed are not easily displayed 
othenvise Suitable powers for examining are 52 mm focus 
(low) and 25 mm focus (high) with a no 3 eyepiece Scales 
may sometimes be exammed at a higher magnihcation under 
the ordinary microscope , they are usually better seen m 
potash preparations of the parts mounted and stamed 

Examination and Preservation of Larv^ and Pup^ 

For whole larvae, mount, fixed or hvmg, from water 
m Gater’s fluid* To preserve larvae, fix m Bless fluid 
(formahn 7 , glacial acetic 3 , 70 per cent alcohol 90 , 
use withm a few days) and after 24 hours transfer to 75 per 
cent alcohol To kill larvae with the palmate hairs displayed, 
cover the dish coiitauung them with filter-paper wetted with 
formahn and leave undisturbed for a tune , when dead, 
mix a httle forma hn with the water and leave larvae still 
floating at the surface to harden somewhat Place the speci- 
mens m small tubes and keep as desenbed below for larval 
skins 

For systematic work it is usual to employ the cast skm 
of the fourth mstar larva, of which the pupal skm and the 
adult have also been preserved Isolate a number of full- 
grown larvae m specimen tubes m a rackt- As each pupates, 
remove the larval skm by means of a needle or stnp of Bristol- 
board to a small tube of 75 per cent alcohol Later add the 
corresponding pupal skm with the necessary label and mount 
the adult For labellmg, sheets of consecutive numbers 
obtainable from dealers may be used The small tubes 
contammg the larval and pupal skm (specimen tubes, 2''x i") 
are completely filled with the alcohol, and a cork, made with 


• Pun gives the following modification of Gater’s adaptation 
of Berlese’s fluid as the most satisfactory . — 


Water 

10 c c 

Gum acacia (picked) 

8 g 

Chloral hydrate 

70 g 

Glycerme 

. See 

Acid acetic (glacial) . ... 

.... . 3cc 


The mgredients are dissolved m a water bath (at about 80° C ) 
m the order named, and the fluid passed through three or four thick- 
nesses of clean muslin Larvse are mounted directly from water and 
the preparation ringed, when set, m 6 to 24 hours 

t A rack to hold a number of specimen tubes as shoivn in the figure 
IB useful for this and other purposes 
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a cork-borer from pith, wetted with alcohol and pressed m , 
the tubes are then stored in 75 per cent alcohol m KiItibt 
jars 

Larval skins should be mounted m chloral gum (De Faure’s 
fluid) * The skm is washed in two changes of water treated 
with 10 per cent potash for about an hour, and washed 
agam in tliree changes of water With a pair of fine needles f 
work through the skui along the mid-lmc ventrally, make 
a cut at each shoulder, lemove any particles of dirt with 
a fine brush (no 0), and spread out the skm on the shde for 
mountmg if passed through alcohols to 70 per cent and 
the sdon, spread out on the shde and just about to dry, 
treated with a drop of 90 jier cent alcohol, it becomes flattened 
and adheres to the shde , if carefully separated and mounted 
as a section excellent flattened preparations displaymg 
the hairs are obtamed 

For pupae the abddmmal segments should be separated 
from the head and thorax and mounted on the flat , the 
remaimng portion is readdy opened out sideways, and also 
mounted on the flat 

Examinatioh and Peeseevation of Egos 

Eggs can be exammed floating as laid within the paraffined 
cork ring or, after removal, on a strip of blotting paper placed 
on a shde and kept moist by adding a drop or two of water 
from time to time with a pipette. When the floats (m sunk 
or pieserved eggs) are filled with flmd and do not show, 
they may be displayed by letting the eggs dry a little on the 
damp blotting-paper A good hght for examming eggs is 
a beam from a point-o’-hght lamp passed through ground 
glass to diffract the hght 

Eggs can be preserved by removmg them on a strip of 
blotting-paper from the water and placmg the strip m a 
specimen tube, the cork of which has been shut down 
on a piece of filter-paper wet with formahn 


* Fun notes that Langeron (1921, p 492) has given the formula 
of this mounting medium under “ Gomme au chloral,” and that 
Imms (1929) has recently described it as “ De Faure’s flmd ” Its 
composition is as follows . — 

Gum arable (picked)" 30 g 

Chloral hydrate . BO g 

Glycerine . . . , 30 g 

Distilled water" . . . 50 cc 

Chloral hydrate of cocame . . 0 5 g 

Filter after mixmg these ingredients Chloral -hydrate of cocame 
IS not necessary when dealing with larval moults or foed specimens 
j- For remarks on needles, see footoote [*) on p 76 
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Dissection and Prepabation of Parts 

GhMotasy and General Structure — ^Drop the mounted 
specimen* * * § on its pm for 13 mmutes to half an hour mto 90 
per cent alcohol and transfer to 10 per cent caustic potash 
overmght (or longer if temperature is very low) Remove 
to distilled water and allow to remain, with at least one 
change of water for 12 hours or more f Transfer to water 
m a glfiss cell to which 1-4 diops of a saturated solution 
of fuchsm in water has been added , leave overmght Or stam 
more rapidly m a drop of the strong stam Pass through 
alcohols (30, 50, 70, 90) to absolute and leave m this until 
the desired amount of stam has been taken out Transfer 
to amyl alcohol (or carbol xylol=xylol 4, absolute phenol 1) 
and thence to xylol Transfer to shde^ add some drops 
of Canada balsam, arrange parts, and allow balsam to harden 
somewhat , mount, after adding a drop of fresh balsam, under 
a cover-glass supported by stnps cut from a thm glass shde § 
The chffitotaxy and a great many other details can be studied 
Rather famtly stained specimens are, perhaps, the best The 
mesonotum and prothorax may advantageously be dissected 
off and mounted separately, the former showmg the scales 
well and the latter the propleural hairs Oil of cloves may 
be used where the part is to be studied carefully under the 

* Tills refers to the dry spccunen Fresh ^ecunens may be used, 
but are sometimes not so well acted upon by the potash Flacuig 
first 111 90 per cent alcohol does away with the difSculty sometimes 
ciicuuntcrcd where the specimen (possibly due to traces of creosote 
or naphilialme) is not readily netted in the potash 

t Presence of alkali prevents proper stammg by fuehsm 

t A narrow section-lifter or strip of Bnstol-board is useful for this 
puipose 

§ The following simpler method of preparation of balsam mounts 

of adult mosquitoes is used by Dr F W Edwards — Place the dry 

specimen (either whole on its pin, as noted above, or the tip of the 

abdomen, if only the h3qiopygium is to bo examined) into a small 
quantity of 10-16 per cent caustic potadi m a small tube Place 
me tube m an outer vessel containing water, and just bring to the boil. 
Pour out the potash, with the specimen, mto a watch-glass Transfer 
specimen at once (with needles or Bnstol-board as described) to 
* i^i** * * * j***^ watch-glass contaming glactal acetic acid, to which has been 
added 1-2 drops of Zielil’s carbohe fuchsm After 5-10 mmutes 

(mofe or less, up to some hours, according to dppth of stam required) 
transfer to a third watch-glass contammg clove-oil Mount m xylol 
balsam as desenbed above The whole of these operations can bo 
completed m 15 mmutes 

Instead of glass shdes, small strips of celluloid, about 5'x 2', 
can be used (with or without a tmy glass coverslip) for mounting 
dissections, the advantage of this method hemg that the mount can 
bo transfixed on the same pm canymg the remamder of the dry 
specimen In either case it is most miportant to arrange the parts 
ve^ carefully in the least possible quantity of rather thm balsam, 
and to alloa this to harden before covermg with more balsam 
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microscope m the unmounted condition, as currents are 
not set up as is the case with xylol 

Head-parts — ^Detach a female head and proceed, as m the 
last section, to xylol Transfer to shde and add a drop 
of Canada balsam The balsam should be of the correct 
consistency — ^if too thm it spreads rapidly away from the 
specimen, if too thick it does not spread at all Fixmg 
the nape with one needle *, use the other to break through 
the connections at the base of the frons-clypeus, separating 
the bases of the antennae from this structure Drag off the 
frons-clypeus and the parts that come with it (mcluding 
the pharynx and, usually, the oesophageal pump, if not 
accidentally detached) Detach m one piece, with a httle 
gentle dissection, the labium and the two attached palps, 
and display these on the flat With the two needles work 
so as to cut through the eyes and to detach the front portion 
of the vertex with the bases of the antennai, so as to display 
the mterocular space Cut through the labrum and other 
parts near the frons-clypeus and remove the frons-clypeus 
(with the pharynx) to a fresh drop of balsam on another slide 
Arrange the parts, including the maxill® and mandibles, 
on origmal shde, allow to harden f, and mount, with fresh drop, 
under cover Such a preparation gives matenal for study 
of the palps, the mterocular space, the head-scales, mandibles, 
and maxillse, etc 

On the second shde detach, if still adhermg, the oesophageal 
pump and, placmg one needle in the hollow of the Irons- 
clypeus, work to cut through the chitin at the side of the 
latter structure, which links this to the pharynx Arrange 
the pharynx on the flat and place preparation aside to 
harden somewhat before mountmg This serves to show the 
general characters of the pharynx and the number of armature 
teeth, etc 

♦ The most suitable needles for dissection, and especially for the 
dissection of the pharynx and hypqpygium, are no 16 shaips (obtain- 
able in quantities of about a gross specially made to order by Kirbj^ 
Beard & Co , 7 Watlmg Street, £ C 4 , or no 14 may be obtained 
ready made) These are broken off to about and sunk up to i" 
or less of the pdmt in handles made from some soft wood (a match- 
stalk will do), which, after msertmg the needle, is sharpened like 
a pencil towai^s the needle-pomt The needle is then sharpened on 
a small hypodennic-needle bone (corundum) For this the end of the 
holder should be smtably marked, so that the needle can be ground 
in two fixed planes to a shaip-pointed lancet-hke end After use with 
Gater’s fluid the point of the needle should bo washed, dried, and 
dqiped m balsam to prevent corrosion and rust For very fine dissection 
the finest of steel entomological pms (if obtamable, German Mmuten- 
Stiften, no 000) may be used, mounted m match-stalks , it is sometimes 
an Advantage to bend over the pomt of one pin, to make a small hook 

^ Otherwise pieces tend to be carried away by ciurents in the balsam 
when mounted 
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Pharyngeal Armaiure — ^Proceed as above, but with the 
pharynx isolated in balsam on the slide cut oS the pos- 
terior end carrying the armature. Eemove the small bit 
left of the posterior hard palate (which tends otherwise 
to obscure the armature) and the lateral flanges, leaving 
as much as possible of the pharyngeal bar and its teeth 
With the nee^es spread out the balsam away from the object 
exammed until the piece of armature is left lymg qmte flat 
m a thin layer of balsam Allow to harden and mount 
Focus through different levels to determine the characters 
of the cones and rods Separate preparations showmg the 
dorsal and ventral aspects uppermost are desurable 

For isolated pharyngeal teeth proceed as above but, holdmg 
the pharynx with one needle, remove the postenor hard 
palate and jab repeatedly at the fringe of armature teeth 
until some are seen detached and floating in the balsam 
It IS necessary to have the balsam exactly of the right 
consistency and to keepL the parts, whilst under mampulation, 
in the centre of the balsam area *, which should be spread 
out to t^e best workmg thickness by working out with a needle 
the edge of the balsam-drop Allow to harden, remove 
any thickened rim of balsam, if present, and mount with 
sufficient hals.im to run rapidly over the cover-glass area t 
Look for isolated rods or cones with a low power, and turn 
on the carefuEy centred high power with a low eyepiece 
and increase eyepiece mag^cation as required "^en 
found, rotate the rod or cone by pressmg against the edge 
of the cover -glass to obtam different views The preparation 
should be deeply stamed 

Wing — ^Detach wing under a binocular and aUow to drop 
into i^lol Remove with a smaU spoon to shde with excess 
of xylol If right side up, dram off xylOl and mount , if not 
right side up, return to xylol jiot and repeat The trouble 
otherwise is the retention of large air-bubbles m the hoUow of 
the wmg 

Mdle Ungues — Proceed as for Canada balsam preparation, 
stEuning hghtly Mount both tarsi, inner and outer surface 
respectively, uppermost Arrange claw on flat by drawmg 
away, and so thWmg down the balsam m its neighbourhood, 
with the needle AEow to harden ; mount 

Male Hypopygium — ^Place the mosqmto for half an hour 
m a covered j*ar with some damp wool. Under a bmocular 
smp off the last few segments of the abdomen and aEow to faE 
into 90 per cent alcohol, transfer, after 15 minutes, to IQ per 


* To prevent the minute particles being earned away by currents 
m the balsam 

t All these pomts are unportant, for vanous reasons. 
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cent potash Proceed as under “ Chjetotaxy and General 
Structure,” or mount direct from water in chloral-gum * 

For balsam preparations of the whole hypopygium, detach 
the hypopygium on the shdo in balsam from the remaimng 
portion of abdomen and, mserting needles withm the nmth 
ring at the sides of the anal lobe, tear off, complete if possible, 
the nmth segment with the anal lobe , arrange these parts 
for exaxmnation Arrange the coxites dorsal aspect upper- 
most and pull apart the styles Mount, protected by shps 
of cover-glass on either side 

For balsam preparations of the separate parts proceed 
as above, but detach the phaliosome and the two harpagmes 
Thin down the balsam by spreading this out with a needle 
until the parts are seen to bo suitably oriented in a tlim layer 
of balsam , allow to harden and mount 

For leaflets (also for good preparations of the harpago 
and parts generally) dissect &om water in Gater’s fluid 
Separate off, as described, the mnth ring and, placing a needle 
on each coxite, pull gently apart This usually sphts the 
phaliosome mto two lengthways, a half bemg left attached 
to each coxite Detach m turn the two halves of the phalio- 
some from the coxites and transfer each on the needle to 
a fresh drop of Gater , cover Examme under a moderate 
power and press with a forceps or stout needle on the cover- 
glass over the portion of phaliosome until it is seen that the 
leaflets have been suitably spread out On the original 
slide detach the harpagmes and arrange the parabasal spines, 
etc It IS not necessary to stain the preparation 

Female Hypopygium — ^As for the male hypopygium , then 
remove the tergites, leaving the 8th stermte attached Nick 
sigma at sides and display preparation in thmned-down layer 
of Canada balsam, or dissect m chloral-gum 

Dissection fob MaIiABIaii Oocvsts and Sfobozoites 

After capture, keep mosquitoes in origmal test tubes, 
after damping the plugs (or pkice m suitable lamp-jar or cage), 
until they have fully digested any blood they may contam 
(usually about 48 hours in the tropics) f This can be seen 
by the entire disappearance of the black area of digesting 
blood ventrally on the abdomen Kill or stun the mosquito 
by a blow of the test tube on the hand or with a httle chloro- 
form vapour, and place mosqmto on sahne in a covered watch- 
glass To dissect, remove wmgs and legs and place body 
on drop of sahne on slide under a dissecting microscope 


* For composition of chloral-gum, see technique for larva 
f The glands can bo dissected at once, but oven o trace of blood 
makes dissection for oocysts di£ScuIt 
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Turn mosquito on its side and cut through the thorax rather 
far back, replacmg in tho sahno whichever portion is not 
being immediately dissected 

Okaids — ^Place a stout, smtably-mounted needle *, held 
in the left hand, m cut part of thorax to hold this and, with 
the other needle placed across the neck, puU away the head 
with the glands Without lettmg go with the right-hand 
needle, cut down and sever the glands from the head See, 
under low power, that the glands have been obtained and, 
if so, remove any excess tissue and cover If not, try for these 
in the tissue of the thorax near the tom-off nock. Crush and 
examine under ^ and ^ for sporozoites 

Mid-gut — ^Place the portion of thorax with abdomen 
on drop of salme thorax with one needle and, turning 

tho abdomen ventral side uppermost, mck on either side 
so as partially to separate the last two segments or so Placing 
the needle on these partially separated segments, drag them 
slowly away from the rest of the abdomen and observe the 
mtestine and white Malpighian tubules, followed by the 
transparent mid-gut, leaving the abdomen When the mid- 
gut entirely shps free, and before it sh. inks together, 
cut away the int^tme and tubules, clear up debns, and mount, 
if necessary with a clean drop of saline A fair quantity 
of salme should be used and the gut flattened by removing 
excess flmd, if necessary with filter-paper, until it appears 
as a transparent flatten^ sac Examme under ^ and jy for 
oocysts m the tracheal layer 

In all cases it is important to arrange the background, 
when dissecting, to show up the parts suitably Usually 
an opal plate or white mirror gives tho best differentiation 


Outfit used for collecting A xopheles f 
(adults, larval skms, and eggs) 

1 oz double-pointed pins J 

72 specimen tubes corked, 3 “xl ” (prepared for mounting) J 
72 „ „ „ (unprepared) 

3 sheets cork composition, papered both sides J (for extra 
tubes) 


* Tho needles for this purpose should be stout, nos 6 or 7, embedded 
to half an inch or less from the point to give rigidity. A special spear- 
pomted needle has been designed by Shuto, and is obtainable from 
Messrs Baird and Tatlocb, 14 Cross Street, Hhtton Garden, E G 1. 

t This outfit was used by the author on coUectmg e'^editions in 
India and in the Canary Is If much collecting is to be done the 
quantities mdicated should be increased, extra photo dishes, tubes, 
frames and nets being especially advisable, 

I See pp 71, 72. 
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1 packet domestic pins (for making extra tubes). 

6 small enamel photographic (hshes, S'x 6' (or smaller) 

2 wire frames, consistmg each of 6 wire sq[uares, 12' sides, 

to be tied together to make frame 

2 bags of mosqmto nettmg to fit over firames, leavmg 

enough to form longish sleeve 

3 jars, say 5" tall by 4' wide, with nm for breedmg-out 

special pupse (one always required for taking off 
adults for chloroformmg) Or use some of next item 
6 wide-mouthed bottles with flat hollow stopper, about 
8 oz cap Simplest for obtaimng eggs if lamp-glasses, 
etc , not available , can also be used for jars to breed out 
100 small specimen tubes, 2"X J', without corks 
100 pith corks cut with cork-borer for same These are 
wetted m the spirit before insertmg after the tube 
has been filled to the top The corks should, when 
dry, be larger than the tube-opemng, and are readily 
compressed as they are pushed in with the forceps 
3 Kilner jars, filled with 70 per cent alcohol 
2 lb extra alcohol 

6 wooden racks, as figured, to hold row of specimen tubes 
when obtaimng larval skms 
6 tin spoons, desert-spoon size, for collectmg, etc 
2 enamel cups 

2 small wooden boxes to hold 8 tubes when collectmg 
2 handkerchiefs or dusters for canymg outfit 

1 small net for capturing adults, m jungle or houses, on the 

wmg, and for occasional use m water, or a stouter 
net may be taken for latter purpose 

2 forceps, blunt-nosed pattern, for mounting 
1 scissors, for cuttmg strips, etc 

1 sharp, thin scalpel, for cutting corks and cork sheet, etc 
6 pieces Bnstol-boaid, 6'X3" ; used for turmng out adults 
on when pinnmg, also m strips for removmg skms 
from tubes, etc 

1 lb wool , used m packmg, to save space 

2 yards mushn or mosqmto netting 
2 hanks tape 

1 lb chloroform 

1 oz carbohe acid, hqmd 

2 oz formahn, for preservmg eggs (eggs on blottmg-paper 

placed m good corked tube, and a drop of formahn 
on a small piece of blottmg-paper added before sealmg) 

1 packet filter-paper, 3', for above purpose 
I box to hold above, convemently partitioned , sketch 
gives the pattern used m India, but it could probably 
be more specially adapted to coUecting-outfit 
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PART 11.— KEYS. 


KEYS FOR SPECIES OF ANOPHELES RECORDED 
FROM THE INDIAN AREA* * * § 


A Adults 


1 Wings entirely without pale markings 

Wings with pale markings . . 

2 Hind femur with distmct white knee-spots 

at distal end 

Hmd femur not so 

3 Head-scales very narrow, rod-hke f 

Head-scales of ordmary type % 

4 Tip of hmd tarsus not white § 

Tip of hmd tarsus white 

5 than four dark areas on costa, in- 
volving both the costa and vem 1 

At least four dark areas on costa of this 
character ... 

6 Hmd femur with outstanding tuft of black 

and white scales at its distal end 
Hind femur not so 

7. Hmd femur with a broad white band 

Hmd femur not so . . 

8. Inner quarter of costa pale 

Inner quarter of costa mainly dark, though 
there may be scattered pale scales . 

9. Palpi with mstmct pale markings , clypeus 

with a tuft of black scales at side || 

Palpi without distmct pale inarkmgs 

10 Female with tuft of scales on ventral a^ect 

of seventh abdommal segment, inner 
third or quarter of costa with scattered 
pale scales || 

Female without such a tuft , inner thhd 
of costa without scattered pale scales || 

11 Tarsusof front legs with broad pale bands f 
Tarsus of £ront legs unbonded or with only 

very narrow bands 

12 Femora'and tibiae not speckled 
Femora and tibiae speclded 


2 

4 

barianensts, p 117 
[pitijaurensis, p 110 
3 [Jlorum,p 111, 
aitkem, p 103 , tnsulte- 
lsiniom,p 116 
cultciformis, p 111 , 

5 

26 

6 
11 

annandalet, p 139 

7 

hndesayi, p 123 

8 

gigas,p 130 


9. 


hyroanus, p 145 
10 


barlnrostns, p 165 

umbrostia, p 162 
12 


15 

13 

14 


* For varieties, see under respective ^ecies dame m Fart HI. 

t These three species only to bo distmguished with oertamty on larval 
or male gemtahi* characters 

t These two ^ecies only to be distinguished with certamty on larval 
or male gemtahc characters 

§ In A leucosphyrus only the extreme tip is white, and m A kochi 
and A tessdlatus o^y half of the tennmal segment is white. 

II For distmctions from closely related ^eeies not yet recorded from 
the Indian area, see under species name m Fart HI 

][ If A leucosphyrus or A tessellatus have not been detected as 
havmg the tips of tlie tarsus white, they will come mto this group, and 
may be recognized by havmg more than three dark spots on vem 6 
DIPT — VOL IV. G 
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13. Palpi of female 'noth the dark preapical 

area equal to, or nearly equal to, the 

pale apical band * 

Palpi of &e female with the dark preapical 
area half, or less than half, the length 
of the pale apical band * . 

14. With two broad apical hands and one 

narrow, more basal, hand on female 
palpi ; thorax 'with broad scales 
With apical hand only broad , thorax not 
covened with broad scales 

15 Thorax 'with obvious scales 

Thorax 'with hairs or hair-hke scales only 

16 Tq> of female palpi dark , fossa m both 

sexes covered 'With scales N.WP only 
Tip of female palpi pale , fossa not covered 
'With scales . . 

17. Tarsi 'With narrow but distinct white apical 

hands 

Tarsal bands absent or indistmct, and not 
white NWF only . 

18. A hne of overlappmg broad white scales 

at side of thorax m front of level of 'wmg- 
roots't' . 

Without such a hne of scales ; scaling con* 
fined to median area of dorsum of thorax 

19 Spotting of wmg confined to costa and 

'vom 1 only , head-scales narrow, rod- 
hke NW.P only » 

Wmg-field 'With the usual pale spots , head- 
scales of ordinary typo 

20 Female palpi 'with pale tip, male palpi 

'With ^tanct pale tip, or at least without 
dark hairs at tip, and without exten- 
sive pale area on shaft 
Female palpi with dark tip , male palpi 
'With m^tinctly pale tip and dark 
hairs; an extensive pale area on shaft 
21. Female palpi with the two apical pale 
bands as broad as, or broader than, 
mtervemng dark area 
Female palpi with suhapical pale band 
narrow, mten'ening wrk area much 
broader ... . . 

22 Fnnge-^ot present at vem 6 , apical half 

of proboscis pale f 

No fringe-spots at vein 6 , proboscis dork, 
r r apical half pale in certam lights only 

23 Basal third of costa uninterruptedly dark, 

'withcrat trace of pale interruption — 
even a pale scale or two , outer half of 
proboscis famtly or more markedly 
pale m certam hghts ^ 


auH^KtuSfjt 231 
vagus, p 241 

stephenn, p 273 

sundatcus, p 245 
16 

19 

multicolor, p 257 

17 

18 

aupcrpictm, p 264 

moghulenata,p 270. 
geyportmsis, p 220 

dthahfP 188 

20 

21 

turkhudi,p 252 


22 


24 

aconUus, p 216 
23 


varum, p 214 


* It IS at present impossible to distinguish the males of these qiecies 
'With certamty , see remarks on identification under name of qiecies 
in Fart HI 

t For further points of distinction, see Part HI 
j Foi gmdance in identification of these forms, see note on iden- 
tification imder A Jlumatihs in Part III 
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BasEd third of costa with a pale inter* 
ruption, however small , proboscis with 
apical half dork, except sometimes with 
a small pale area ventrally * 

24 Frmge-spots well marked at all veins 

but 6 , some erect pale scales on front 
of thorax; vem 1 at base of wmg 
mtemal to inner dark costal spot pale 
Frmge-spots at one or two vbins only, 
except rarely , no pale scales, or very 
few, on frimt of thorax Vein 1 at base 
of wing mtemal to inner dark costal 
qiot with dark spot 

25 Third vem usually extensively pale, 

thorax with median area markedly 
paler than dork sides, frontal tuft 
conspicuous 

Third vem all dark, or ^vlth only a pale 
spot , thorax umtormly coloured , 
frontal tuft poorly developed N W F 
only . . . . 

26 Tarsi with only one segment, or less, white , 

commonly with broad white bands 

above this 

Tarsi with a continuous white area, 
embracmg at least the two terminal 
segments . . 

27 Femora and tibise not speckled 
Femora and tibiae speclded 

28 Female palpi with two brood apical bands 

and one narrow band near these, in 
addition to usual more basal band f 
Female palpi with two broad apical bands 
and usual more basal narrow band 
only j 

29 Sixth vein with not more tlian three dark 

spots 

Sixth vein with more than > in ce dark spots 

30 Abdomen w'lth row of conspicuous black 

scale-tufts on ^olltrnl surface, clearly 
insiblc, on lateral view, to naked eye ; 
female palpi with four broad pale bands 
Abdomen not so ; female palpi with usual 
three bands, with or without speckling 

31 Tibio-tarsal joint of hind leg with broad 

conspicuous white band 
Tibio-tarsal joint of hind leg without such 
a band 

32 Femora and tibue not speckled . . . 

Femora and tibirc speckled . . . 

33 3 j segments continnonsly white , abdomen 

lieaMly clothed with broad scales, 
which form projecting tufts on all 
segments 


minimus, p 209 

25 


culicifaciei, p 197. 

fiumatilis, p 203 

sergenti, p 1''3 
27 


32 

28 

29 


larwari, p 288 

majtJi, p 226 

30 

31 


kociti, p 172 

iiiaciilalifi, p 278 

Uitcosphyrus, p 177 

tcsscUaUis, -p 182 

33 

35 


pulcJien imu% p 311. 


• For guidance in identification of these forms, see note on iden- 
tification under A flitmahhs m Part III 
t For differentiation of males, see under species in Part III 

G 2 
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3^ or less segments contmuonsly white, 
abdomen with at most rather narrow 
scales not forming tufts, except on last 
few segments 

34. Vein 5 mainly dark, or with at least a dark 
spot about the middle near origm of 
branch 

Vein 6, except at base and apex, con- 
tinuously pale * * * § 

35 Hind tarsi with two segments only com- 

pletely white 

Hind tarsi with three segments completely 
white 

36 Female palpi with two broad apical pale 

bands and conspicuous speckhi^ , male 
palpi with shift banded and spotted 
with white 

Female palpi with one broad apical band 
and two narrow bands without speck- 
Img , male palpi with shaft dark 

37 Dorsum, of last two abdominal segments 

clothed with golden hairs and scales, 
inner quarter and outer third of costa 
chiefly pale 

Dorsum of last two abdominal segments 
not so , inner quarter and outer third of 
costa chiefly dark 


34 


aimularts, p 300 
[p/(ihppinens», p 307 
palhdus, p 309 , 

theobaMt, p 287 

36 


Bplendidus, p 296 
37 


jamest, p 291 
ramaayi, p 294 


B FoUi-geo-wn Laev^ (After Pun) t 
{For corUracttona used, see p xi) 

1. 1 C more or less approximated, distance 
between their bases never more than 
that between bases of tc and oc of 
' one side ^ , antennal hair usually 
branched (Subgen Anopheles ) 2 

1C well separated, distance between their 
bases about twice, or more than twice, 
that between bases of «c and oc of one 
side § , antennal hair simple || (Sub- 
gen Myzomyia ) . 14 


* For differentiation of these two very sumlar forms, see under species 
in Part III 

t Shghtly modified, with author’s and Government’s permission, 
from Health BuUetm, no 16, Govt of India, Central Pubhcation 
Branch, Calcutta, 1930 Larvse of all Indian anophehnes have been 
described except those of pmjavrensis 

t In aitkem these distances are about equal, but the presence 
of a branched antennal hair ansmg from the dorso-tntemal surface 
of the antenna at once mdicates that the ^ecies belongs to this 
subdivision 

§ III very rare cases these distances may be equal , in such specimens 
the presence of the mmute simple antennal hair arising from the 
dorso-exiemal surface oi the antenna, together vnth the long feathered 
frontal hairs, will show that the specimens come under this subdivision 
II In v’ery exceptional specimens this hair may be bifid or tnfid 
In such cases its origin from the dorso-extemal surface of the antenna at 
once distinguishes it from the similar hair of the subgenus Anopheles, in 
uhich it is alwajs internal m origm when branched 
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2 Antennal hair simple on dorso -external 
surface of antenna , most frontal hairs 
short and simple , lateral hair on 1— VI 
long (tree-hole breeders) 

Antennal hair branched, arising from 
internal surface of antenna, frontal 
hairs always long and branched , long 
lateral hair on I-V 

3. oc branched, tnnermosi pair of frontal 
hairs fairly long bui simple, outer pair 
short, with 3-5 br , subantennal hair 
very long and with only a few br , 
body-mtegument covered with innumer- 
able conspicuous mmute recurved setre , 
outermost hair of the prothoraac sub- 
median group often bifid , fairly wdl- 
developed palmate hair on meiathorax, 
lateral hairs on IV-VI, long stout, and 
feathered 

oc simple , body-mtegument not covered 
with conspicuous sets 

4 Both the long pleural hairs on each side 
of meso- and metathorax simple 
One long pleural hair on each side of meso- 
and metathorax sparsely barbed 

5. Bases of ic not close together; sub- 
antennal hair mmute , all frontal hairs 
very short and simple , hair above and 
below lateral hair on each abdommal 
segment transformed mto a stout tnpar- 
tie spine, thoracic palmate hair not 
differentiated , lateral hair on III stout 
and feathered, on IV— VI long and split 
into 2-5 br. 

Bases of ic close together, nearly touchmg 
each other , subantennal hair long and 
stout , hairs dorsal and ventral to 
lateral hair not transformed mto stout 
tnpartite ^mes , thoracic palmate 
hair fairly well developed 

6 Frontal hairs simple or with one or two 

branches , lateral hair on in-VI long, 
with a few very fine short, barb-like 
branches, subantennal hair club-shaped , 
innermost hair on ventral surface 
of prothorax not spine-like 
Frontal hairs short but feathered, each 
havmg 5-7 br , lateral hairs on III— 
VI with long branches (or split) , 
subantennal hair splittmg distally mto 
a number of branches , innermost hair 
on ventral surface of prothorax spine- 
like, 4- to 7-partite 

7 oc simple, bifid, or with a few short primary 

branches 

oc many-branched, forming a tuft 

8 te spht about their middle into 2-5 

br , bases not close together 
1 C simple, bases nearly toachmg 


3 


7 


4 

5 

annandalei, 

annandalei 


bananensis 


6 


culiciformts 


sintoni 

8 

11 

9 

10 


[ruptus 
\ ar inter- 
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9. to split into two a little above the base . 
to split about theu middle mto 3-5 

10. Fairly well-developed palmate hairs on 
thorax and I-VII , lateral Tiatr on III 
finer and with fewer branches than 
those on I and II, all clypeal hairs 
simple, anterior rather stout, oo about 
^ length of tti , filaments of ab- 
donunal palmate hairs very poorly 
differentiated 

Palmate hairs present on thorax and 
II-VII , lateral hair on III like that on 

1 and II , all clypeal hairs simple , 
oc at>out half length of ic, filaments 
of abdommal palmate haus veil differ- 
entiated and fairly long 

Palmate hairs present on Hf-VII , 
thoracic palmate hair not differentiated , 
oc and pc may be branched 
Palmate hairs not chfferentiated on thorax 
nor on any abdominal segment, oc 
sphts into ^11 and pc mto 2 or 3 

11 w with branches ansmg near base 

IS simple or with distal end split into 

2 or 3 

12 tc completely simple 
1C frayed 

13 oc branched (2-6), pc simple 

oc simple, pc usually with 2-6 br 

14 Antenoi tergal plates on JH-VII very 

large, with a convex posterior border 
extending to about imddle of segment 
and enclosmg the small rounded pos- 
terior tergal plate , palmate hairs well 
developed on metathorax and on I— VII 
Antenor tergal plates on abdommal 
segments in-VII not exceptionally 
large, having a concave postenoi 
border, behmd which hes the rounded 
posterior tergal plate 

16 All clypeal hairs simple 

oc and m with short scattered branches, 
pc branched from base 

16 A pair of nunute haira ansmg from tergal 

plate on II-VIII 

The pair of mmute hairs not ansmg from 
tergal plate, but lymg a little postenor 
to the plate on each side 

17 ic and oc simple or with short mcon- 

spicuous lateral fraymg 
1 C and oc with lateral branches or con- 
spicuous frajnng 

18 Fairly well-developed palmate hairs on 

I-Vn , both long pleural hairs on 
mesothorax simple (one of them may' 
be bifid), except in one species [sergenti), 
in which palmate hair on I is, however, 
obviously well developed • 


aUkem 

aitkeni var bengalensts 


insulcefiorum 


\inlgintus, 

Ixndesayi and its var 


13 


umbrostts 

12 

[miM. 

hyrcanus var mpem- 
baibirostns 

barbirostns var ahomt, 
gtgas 

g%gas var eimlensis 


15 


17 

16 

aconitvs 

varuna 


minimus , fiumaltlts. 
18 
30 


19 
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Fairly well-developed palmate hairs on 
H-Vn , one long pleural hair on 
mesothorax pectinate, the other simple 
Fairly well-developed palmate hairs on 
ni-VII , both long meso- and meta- 
thoracic pleural hairs on each side 
simple 

Fairly well-developed palmate hairs only 
on rV-VI and comparatively \ ery 
small , both long mesothoracic pleural 
hairs feathered , pc about as long as tc , 
frontal hairs stout, itiih only 2-G br , 
lateral hairs on III~VI stout, featkei zd 

19. All thoracic pleural hairs simple, filaments 

of abdommal palmate hairs blmit , 
ic faintly frayed and about four times the 
length of oc , metathoracic palmate hair 
fairly well developed 

Some of the thoracic pleural hairs pec- 
tmate , filaments of abdommal pali^te 
hairs shaip-pomted 

20. Palmate hair not differentiated on thorax , 

root of is mconspicuous , both long 
metathoracic pleural hairs pectmate , 
aU long prothoracic pleural hairs 
simple, or one of them may be split 
mto 2 or 3 

Palmate hair on thorax more or less 
differentiated , base of is more or less 
conspicuous and brownish, one long 
metathoracic pleural hair pectinate, 
the other simple , one long prothoracic 
pleural hair feathered 

21 oc and pc about ^ (or less) as long as 
1 C , po mtemal and close to lo 
oc and pc not so 

22. Boot of IS somewhat poorly developed, 

one long mesothoracic pleural haii 
pectinate, other simple , palmate hair 
on metathoraa; well developed , filament of 
abdominal palmate hair more than half 
length of leaflet 

Boot of IS thickened and conspicuous , 
long mesothoracic pleural hairs both 
simple 

23. ic exceptionally long (about half length 

of fronto-clypeos) , filaments of ab- 
dommal palate hairs about i the 
length of blades of leaflets, palmah 
hair on metathorax large and very well 
developed , distal end of abdominal 
palmate hair leaflets light-coloured , fairly 
conspicuous minute setcc on ventral 
surface of posterior abdominal segments 
1C normally long (much less than half 
length of fronto-chpeus) filaments 
of abdommal palmate hairs about half 
or more than half, as long as blades 
of leaflets 


25 


29 


turUiudi 


hochi 


20 


21 


22 


vagus 

subpictus, sundaicus 


sergenti 


23 


majidi 


24 
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24. pc about half length of oc , branches 

of tsc, slender, their ends straight 
pc about as long as oc , branches of tsc 
like those of osc and their ends curved 
to form hooks 

25. Filaments of abdomi^l palmate hairs 

about f or as long as blades of leaflets , 
thoracic palmate hair fairly well 
developed (except in A multicolor) 
Filaments half, or less than half, as long 
as the blades, thoracic palmate hair 
usually not differentiated 

26 tc and oc rather slender , pc longer than 

oc , hair representing the palmate hair 
of I with ^7 br , palmate hair of II 
smaller than those on the segments 
folloiving 

1 C and oc rather stout , pc a httle 
shorter than oc, mnermost hair on I 
has 9-11 br , palmate hair on II as 
large as on segments ^ollowmg 

27 1 C and oc famtly frayed , a single isolated 

dark spot m middle of fronto-clypeus , 
cone shaped piece at tip of maxillary 
palp simple and a little longer than 
finger-shaped pieces , palmate hair 
on metathorax fairly well developed 
1C and oc simple (completely) , a pair 
of black qiots in front of median spot 
present around bases of firontal hairs, 
cone shaped piece at tip of maxillary 
palp spht mto two and about as long 
as finger-shaped pieces , palmate hair 
on metathorax not differentiated 

28 oc always simple, ic usually so * , second 

hair dorsal to lateral hair on I with 
3-5 br , palmate hair never diflere- 
ntiated on metathorax , usually a pale 
larva 

tc and oc finely frayed , second hair 
dorsal to lateral hair on I with 6-8 
br , palmate hair may bo slightly 
differentiated on metathorax, gre 3 nsh 
larva, usually breeding in sewage areas 
in suh-montane regions 

29 to with only 2-4 br and ansmg from an 

mconspicuous root , a poorly developed 
palmate hair on metathorax 
ts with numerous branches, root large and 
dark brown , palmate hair on meta- 
thorax not differentiated 

30 oc with long branches, often about as long 

as hair itself 

oc with short lateral branches, never more 
than about length of hair 


ctdtcifactes 

dthali 

26 

28 


27 

moghulensiS 

superpictus 


mulltcolor 

stephcnsi 

[and its var unUmon, 
theobaldi, maculatus 

tcsseUatus 

leucosphyrus 

31 

35 


* Some stephensi larvsB may show slight fraying of tc, an imcommon 
character , but the very obvious fraymg of both ic and oc m ^ macu- 
latus, from the same locality, at once differentiates these two qiecios 
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31. oc with a large nuirber of branches, 
forming a broom-like tuft 
oc ^Iittmg distally mto 4-12 only , 
fairly wdl-developed palmate hair on 
meiathorax and 1—VlI, filament about 
as long as blade of leaflets 

32 Inner sutural (or occipital) hair simple 

or bifid near tip 

Inner sutural hair split near base mto 
2-8 

33 Palmate hair on I well developed , larva 

usually dark grey, often with two or 
three silvery spots on dorsum , filaments 
of abdominal palmate hairs half, or more 
than half, as long as blades of leaflets, 
loeU-devdopedpalmalehatr onmetathorax 
Palmate hair on I not differentiated , 
larva usually pale, dirty yellow, without 
con^icuous spots , filaments and 
thoracic palmate hair as m annularis 

34. pe with 2-5 br , filaments of abdonunal 
palmate hairs about half as long as 
blades of leafiets, or more 
pc with 7-10 br , filaments about J as 
long as blades of leafiets 

36. oc pinnate, with a large number of 
branches ansmg practically the whole 
of their length , one long pleural hair on 
metathorax simple , well-developed 
palmate hairs on metathorax and on 
J-VII , distal end of leaflets light in 
colour , anterior tergal plates rather large 
oc with only a few short, scatteredbranches, 
both long pleural hairs on metathorax 
feathered, metathoracic palmate hair 
not differentiated — if present it is very 
poorly developed , anterior tergal 
plates small 

36. oc exceptionally long (about half as long 

as fronto-clypeus) , shortest pleural 
hair on prothorax stout, feathered, and 
with a somewhat truncated end , 
palmatehair on II veiypoorly developed 
oc normally long (much shorter than 
half length of clypeal plate) , shortest 
pleural hair m prothoracic groupnormal, 
with 3-4 br , fairly well-developed 
palmate hairs on n-\^ 

37. oc often split mto two, and with 3-7 diort, 

con^icuous, lateral branches , inner 
sutural hair split mto 2-4 , filament of 
abdominal palmate hairs veiy broad 
at base, with a blunt end, and about 
i length of blade of leaflet , palmate 
hair on metathorax not differentiated 
oc with a few fine lateral branches , inner 
sutural hair simple , filament not very 
broad, but may be blunt or ^aip- 
pomted 


32 


pulchemmus 

33 

34 


annidans 


jamest 


pallidus 

philippinensis 


jeyponensis. 


36 


ramsayi 


37 


splendidus 


38 
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38 Lateral hair on V and VI with 6-10 long 
branches (more like a pectmate hair) , 
umermoBt hair on ventral surface of III 
with 7-9 hr , filament of palmate hair 
blunt , pahnate hair on metathorax 
never difierentiated, hair corresponding 
to it like a short pectmate hair, with 
4-9 lateral hr 

Lateral hair on V and VI sphttmg near 
its base mto 3-5 hr , innermost hair 
on ventral surface of LDC with 3 or 4 br 
only , filament of palmate hairs usually 
sharp-pomted , palmate hair on meta- 
thorax usually not differentiated, and 
hair correspondmg to it splits mto 2-6 
br (m some specimens the branches are 
slightly flattened) 


C Eggs 

1 Lower surface with pale polygonal mark- 
mgs 

Lower surface not so ornamented 

2. Ploats absent, upper surface of egg rhom- 
boidal m shape ' 

Floats present , upper surface of egg not so 

3 Floats touching margm of upper surface 
Floats not touchmg margm of upper 
surface 

4 . Floats ^aiply tapenng to pomts at the 
ends, both portions of fnll together 
not above ^ length of egg 
Floats endmg in large, rounded, fioat-ter- 
mmation , both portions of fnll together 
exceedmg ^ length of egg 

6 Upper surface distinctly narrower than 
portion of lower surface between this 
and float , frfll narrow , float-ndges 
30 or more, narrow, regular 
Upper surface about same width as portion 
of lower surface between this and 
float, fnll, seen laterally, about half 
breadth of upper surface, float-ndges 
not exceedmg 20, broad, with sharp 
serrated contour 

6 Floats absent 
Floats present 

7. Fnll rudimentary, seen as small, oval tache 

on egg 

Fnll wdl developed 

8. Frill present only at ends of egg 

Fnll contmuous round margm of upper 
surface 

9. Floats separated from margm of upper 

surface 

Floats touchmg mangm of upper surface 
(or separated onfy by a very small 
interval) 


karwari 


[and its var willmon 
theohaldi, maculatus 


2 

6 

bananensis 

3. 

4 

5 


annandalet 


lindesay% 

[nmuB , barbirostnt, 
hyrcanus var m^er- 


tessellatus, kocht 

7 
9 

turkhudi, 

8 

multicolor 
superpiclus, dthali 
10 


12 
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10. Fnll well devdoped m middle portion 
of egg , about depth of egg seen 
lateraUy 

SVill either discontmuoue in middle or veiy 
narrow, disknctly leas m middle of egg 
than i depth of egg 

11 Termmations of floats not approachmg 

extremities of egg withm ^ of egg-length 
or more , float-ndges, seen from above, 
markedly longer than broad 
Temunations of floats approachmg ex- 
tremities of egg by ,*r of egg-length 
or less , float-ndges, seen from above, 
almost as broad as long 

12 Fnll contmued along whole margm of 

upper surface and passmg above 
floats 

Fnll mterrupted m middle of egg where 
floats are present 

13. Fnll striated through whole extent 
Fnll stnated m termmal portions only 
14 Frdl i width of egg-body , float-ndges 
30-40 

Fnll distmctly less than ^ width of egg- 
body , float-ndges 20-30 
16. Upper surface with punctse confined to 
margms, float-ndges about 20, egg 
rather de^ and somewhat concave 
above 

Upper surface with punotse m the form 
of white spots covenng whole extent , 
float-ndges about 16, egg very fiat 
and shallow, with flat upper surface 

16 Upper surface as wide as egg-body, 

no portion of lower surface seen when 
egg IS viewed from above 
Upper surface not so, at least some lower 
surface visible towards ends of egg 
when viewed from above 

17 Fnll mergmg gradually at float-junction 
Fnll with more or less evident tags at 

junction with float 

18 Antenor demarcated portion of upper 

surface twice, or nearly twice, as long 
as postenor , floats extendmg distinctly 
nearer to narrow end of egg 
Antenor demarcated portion of upper 
surface only slightly longer than 
postenor, floats extendmg to about 
an equal distance from either end of the 

egg 


culKifacxes 


11 . 


Jlumalilta, nttntmtts 


aconttus 


13. 

16 

14 

15 

aid>ptctus 

vagus 

aundavMS 

prdchemmus. 

n 

18 

annuhns , pcdltdus. 
jeyportmsis 


19. 


22 


Note — The eggs of the foUowmg species have not been observed . — 
ctdiafoTmts, gigas, msulssfiorum, lewsosphyrus, majtdt, jnryaurensis, 
pseudobarbiroatrts, sintom, theobaldt, uwbrosvs, and varuna The ^gs 
of atdent and phthppinenais are msufificiently known for inclnsion 
m the above table 



Fig 14 



Eggs of Xadisa Anophelmi 

1 A. lindesayi 2 A hyrcanw var ntgemmve 3 A barbirotiru, 
4 A, tessdUitua 5 A culunfames 6 A fluoiatUts 7. Ditto, 
form -with double deck 8 A aconUvs 9 A jeyponerunt 
10 A turlihvdi 11 A aundatcua (After Ghnstophers and 
Bairaud ) 

(All eggs dra^m to scale in upper ngbt-hand comer ) 


Fig 15 



Eggs ol IndiBn AnopheVim (continued) 

12 A vagus 13 A subpictus 14 A prilchemmua 15 A super- 
piciuB (egg-shell) 16. A moghxden^ 17 A annuUma {fult- 
gtnosus) 18 A pathdus 19 A sUphensi 20 A splendtdua 
21 A jamesi 22 A ramsayi 23 A mactdatus. (After 
Christophers and Barrand ) 

(AU on same scale as fig 14 ) 
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19. Floats about half the egg-length , float- 
ndges about 12 

Floats distinctly more than half egg- 
length , float-ndges over 16 

20 Middle portion of upper surface at least 
equal to the anterior and posterior 
demarcated portions taken together, 
floats occup 3 ung somewhat less than 
f lateral aspect of egg m middle por- 
tions , fnll somewhat narrower 
Middle portion of upper surface less than 
anterior and posterior demtircated 
areas taken together, floats very broad, 
occupying f the lateral aspect of the 
egg m mid(fle portion , fnll somewhat 
broader 

21. Antenor demarcated area obviously shorter 
than the middle area, say f of this, 
egg flattened, not galleon-^aped 
Antenor demarcated area about as long 
as middle area , egg galleon-shaped 

22 Floats dot markedly concave above 
Floats markedly concave above 

23 Float-ndges about 14 , fnll less than 

tV depth of egg , floats only shghtly 
more than i the egg-length 
Float-ndges about 22 , fnll about -^c 
depth of egg, floats distmctly longer 
thw i the egg-length 


ramsayh 

20 


jamesi 


tnoghulenais 

sergenti 

22 

23 [var mllmon 
macidatus and its 

stcphenst, Jcanoan 

splendtdua 
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PART HI— SYSTEMATIC 


Tnbe ANOPHELINI. 

Edwards, Bull Ent Res in, p 2, 1912 

Subfamily Anophdtna Thco , 1901, Mono Cul i, p. 97. 

Subfamily Anophdinas Felt, 1904, New York State Mus Bull, 
boos, Entom xmi, p 264 

Section Anophdtna Marshall, 1911, Bull Ent Res ii, p 241 
Section Eptalurgi Alcock, 1911, Ann & Mag Nat Hist (8) viu, 
p 241 

Section Anophdint Brunetti, 1914, Rec Ind Mus 7i, pt i, p 32 


Characters (see Part I) 

The points m which the rare genera Ghagasm and BtroneUa 
differ from the more usual anophehne characters are tabulated 
below (see Key to Genera) 


Fig 16. 



Showing chief hypopygial characters of the genera and subgenera 

1. Chagasta 2. Birondla (a) gracilta , (b) iravestitua S Stdhomyia 
(mtn5a) 4 Nyssorhynchus 5 Anophdes 6 Myzomyta 
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Key to Genera 


\ 


2 


Male with two large claws on each fore and mid- 
leg , scutellum somewhat trilobed, with a 
set of bristles on. each lobe separated by 
mtervals, larva with lateral border of scoop 
bearmg fnnge of hairs 
Three ^ecies only known, all from South and 
Central America 

Male witlua Jingle large claw on fore legs only , 
scutellum ((J?) with an evenly rounded border 
and ulunterrupted Ime of bristles , larva 
without a frmge of hair on lateral borders 
of scoop 

Claw of fore legs of without median or basal 
^ur , claw-bearmg segment shorter than 
preceding segment and without spmy enlarge- 
ment at base , vem 5 1 beyond cross-vem 
concave f 

Five species and one variety known, all from 
"Sew Gmnea or adjacent islands 

The species F gractltsTheo ,B papuce Swell , 
B 'soeedoi Stnck & Ghowd, B de rookt 
Soesilo & V Sloot , and B papiuB var brttgi 
Soes & V Sloot , with i palpi almost as long 
as proboscis, anterior forked cell short or 
unclosed, and $ palpi i to f length of proboscis, 
are placed by Edwards, 1931, m subgenus 
BironeUa, and B travestitus Bmg, with <? and $ 
palpi alike less than i length of proboscis and 
anterior forked cell only shghtly shorter than 
petiole, m subgenus BrugeUa 

Claw of fore legs of ^ with median and basal 
spur (except m A ouheiforrma, where there 
IB no basal spur), claw-bearmg segment longer 
than preceding, and with a spmy enlargement 
at base , vem 5.1 not concave beyond cross- 
vem 

About 200 species, distributed throughout 
the world 
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♦ For further information, see Boot, Amer Joum Hyg vii, 
p 470, 1927 , Dyar, ‘ Mosq. Amer ’ p 431, 1928 , Edwards, Bull Ent. 
Bes VI, p 124, 1926 , ‘ Gen Insect ’ p 31, 1932 

t For further mfoimation, see Brug and de Book, Bull Soc Path 
Exot p 305, 1922, Brug, Geneesk Tijds hcviu, p 921, 1928, 
de Book and Soesilo, Geneesk Tijds Ixx, p 479, 1930, and Meded 
Volks XIX, p 213, 1930 , Edwards, Bull Ent Bes xxi, p 287, 1930 , 
td , * Gen l^ect ’ p 32, 1932 , Soesilo and v Slooten, Meded Volks 
XX, p 125, 1931 For characters of the subgenera, see Edwards 1932, 
loc M 
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Genus ANOPHELES Meig 
Meigen, Syst Beschr i, p 10, 1818 (Anopheles Hgg } 

For synonomy of names formerly accorded generic rank, 
see under respective subgenera and groups or series 

Type-species, A davtger Meig {btfurcatus Meig , nec Linn ) * 

Characters 

A descnption of the characters of the genus is given 
m Part I see “ Introduction ” and “ Characters used 
m Identification and Classification ” 


Key to Svbgenera 

1. Cozite of ^ hypopygium mth a single very 
large, stout, parabasal spine, nearly as long 
as coxite, arising near base or higher up 
coxite, without basal tubercle (&g 16, 3) 

MesonOtum^of adult with a median milky 
line Larva irith spiracles very far apart 
and opening on promuient papdlee , a pro- 
cess endmg m four hairs ansmg from 
lateral papillae t’ 

Three species only known, from South 
and Central America Stethomtia 

2 Coxite with two parabasal spmes, at least 
the inner ansmg from a lobe or tubercle , 
inner stouter and shorter than outer , if 
only one spine present this has the 
characters of the inner spine, and there 
are no additional spines higher up on 
inner aspect of coxite (fig 16, 5) For 
further characters, see under 3ie subgenus 
About 80 species, distributed throughout 
Old and New World AifOPHELES 


♦ Lang (' Handb Brit Mosq ’ p 73, 1920), following CoquiUett 
(Proe U S Nat Mus xxxvii, p 107, 1910), gives Cvhx btfurcatus L , 
designated by Curtis (‘Brit Entom ’ p 210, 1828) as the type, but as 
Linnaeus’s name btfurcatus rvas originaQy apphed to the male of Culex 
pipiens, and not to an Anopheles, the type is correctly given as above 
Edwards (‘Gen Insect ’ p 35, 1932) quotes as the type A macuhpennis 
Mg , the second of the two species originally mcluded m the genus, 
but this IS an error Fortunately this makes no practical difference, 
as both species belong to the same group 
+ For further information, see '^co , ‘ Mono Cul ’ iii, p 62, 1903 , 
Poryassu, ‘Cul Braz’p 88, and p 266 (i?/iync/iomyia), 1908, Bonne and 
Bonne-Wepster, ‘Mosq ofSunnam,’p 502, 1925, Dyar, ‘Mosq Amer ’ 
p 99 (Croe/dia), andp 416,1928, Costa Lima, ‘ Trat deParasit’p 648, 
1930 , Edwards, Bull Ent Res xs.i, p 288, 1930 , ‘ Gen Insect ’ 
Fasc cvciv, p 35, 1932, Shannon and Dans, Ann Entom Soc Amer 
xMii, p 473, 1930 (detailed account of Iar\a, pupa, and adult) 
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3 Coxite with one large spine at base and two 

twin spines higher up on inner face of 
coxite, all arising from basal enunences , 
a thickened mtemal spme may also be 
present (fig 16, 4) Adult with general 
ornamentation much as in subgenus Myzo- 
myta , the wmg with four mam dark costal 
spots, but with the apical pale spot not 
at junction of vem 1 and costa, but 
basal to this Pharyngeal armature with 
a smgle row of recurved teeth, separated 
by mtervals Larva with branched hair 
on antenna , inner clypeal hairs close 
together or moderately so , long pleural 
hairs branched or simple , leafiets of 
palmate hairs lanceolate, without terminal 
filament , inner shoulder liair sometimes 
converted into a palmate hair * 

About 17 species, confined to South and 
Central America Nvssouhvncbits 

4 Coxite with four or five parabasal spines, 

ansmg close together m a cluster, the more 
basal ones with recurved tips, the one 
more apically situated longer, resemblmg 
an ordmary hair (fig 16, 6) For further 
characters, see under the subgenus 
About 80 species, distributed through 
the tropical and subtropical Old World MYZOimA 


Subgenus ANOPHELES Meig , s air 
Chnstopbers, 1915, Ind Joum Med Bes lu, p 383 
Type-species as for genus AriopJieles 
Adult — C oxite \nth two parabasal spines, the inner at 
least arising from a more or less distmct prommence, the 
inner spme shorter and usually somewhat stouter than the 
outer In a few cases only one spme is present, which then 
has the chara^sters of the inner spme f 
Pharyngeal bar without an armature of teeth 
The propleural hairs usually form a conspicuous cluster 
of four to five or more Ornamentation of the wmgs is on 
a different plan to that m subgenus Myzomyia , the wmg 
IS often entirely without pale spots , if pale spots are present, 

* For further mformation, see Christ 1916, p 383 , Evans, Ann 
Trop Med and Par xv, p 447, 1921 , Boot, Amer Joum Hyg iu« 
p 266, 1923, IV, p 460, 1924, and vi, p 684, 1926, Costa 
Lima, Suppl Mem List Osw Cruz, 1928, no 3, p 91 , id Trat de 
Farasit ’ u, p 600, 1930 , Shannon and Davis, Arm Entom Soc Amer 
xxui, p 487, 1930 , Edwards, ‘ Gen Insect ’ p 43, 1932 
f The Old World species of this subgenus that show a smgle parabasal 
spme are A algertensis Theo, A ehgmaltcus Skuse, A atratipes 
Skose, and A zmplexa Theo 
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the costa usually shows less than four mam dark costal areas , 
bifurcation of veins 2 and 4, and the position of the cross- vem 
junctions, are commonly dark, not pale, as m Myzomyia ; 
the pale areas on the &mge are much more capriciously 
developed In addition, subgenus Anopheles shows some, 
or all, of the followmg characters m the wmg-markmgs, none 
of which are usually seen m Myzomyia — Aggregations of 
somewhat enlarged dark scales, especially at the bifurcatioiis 
and cross-veins ; presence of inflated or unduly large scales 
on the subcosta, stem of vem 4, or elsewhere ; presence of mixed 
dark and pale scales on the veins m certam areas, m place 
of the disci ete defined spots commonly seen m Myzomyia , 
pale markmgs on the upper surface lacking on the lower sm^ace 
of the wmg 

Pupa — ^With spmes V-VIl usually short and blunt ; paddle- 
hair usually short and straight 

Labva — ^Antennal hair (with rare exceptions) branched 
and arising from inner aspect of shaft , ^c ansmg close 
together, i^eir bases often nearly toucbmg , palmate hair- 
leaflets lanceolate or with poorly difierentiated filament, 
notches spread along distal portion of leaflet , long pleural 
hairs usually all simple 


Key to Groups 

1. Abdomen without lateral Bcale-tufts Costa 
without kuik, or with a very sbght one, 
at subcostal junction Outer parabasal 
spme, when present, stout 
About 53 species, distributed through- 
out the world 

Type-species as for genus Anopheles Group Anopheles 

2 Abdomen with lateral tufts of broad scales 

Costa with a well-marked kink near 
junction of subcosta with costa Outer 
parabasal ^me long and thm * 

About seven species, confined to South 
and Central America 

lype-species, A maeuhpes Theo Group Arribdlzagta. 

3 Abdomen with long lateral tufts of greatly 

elongated scales Costa -without kmk 
or -with a very slight one Outer para- 
basal spme absent f 
A single species, confined to -tropical 
Africa 

Type-species, A tmplexa Theo Group Chnslya 


* For further mformation, see Boot, Amor Joum Hyg iii, p 246, 
1923, and iv, p 456, 1924 , Costa Luna, Suppl Mem Osw Cruz, 
no 12, p 280, 1929, Edwards, ‘Gen Insect ’ p 37, 1932 
t For further information, see Edwards Bull Ent Res xvii, 
p 122, 1926 
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Group Anopheles 
Root, 1922, Amor Joum Hyg ji p 387 

Characters substantially as given under the subgenus, 
except in so far that characters special to the groups 
Ambalzagia and Chnstya are to be excluded 
Adult — ^The •wing-ornamentation shows in varying degree 
the characters given under subgenus Anophdes, as distinct 
ftom those shown by subgenus Myzomyia Leg-omamen- 
tation IS moderate m degree and, except for the femoral 
ornamentation m some species, the legs are usually urn- 
colorous or merely with some degree of tarsal banding, rarely 
white at the tips of the hind tarsus * 

Pharynx very similar throughout the group a general 
description will suffice Lateral flanges extended but narrow , 
ventral flange poorly developed and divided, pharyngeal 
bar ill defined, more or less concave, without armature , 
pharyngeal ridges mmute, scarcely perceptible, m one 
or several rows, but few in number and widely separated 
Dorsal papillm 8-12 m number , commonly the second 
pair (counting from behind) the largest, followed by 2-4 
small papillm on each side of anterior hard palate , the actual 
number of these small papiUro subjeub to variation, and not 
infrequently one side has one less than the other, the number 
given m the descriptions bemg that which appears to be usual 
with the species Posterior hard palate shaped like a trun- 
cated cone , pigmented area usually hnear and median 
Hypopygium as described under bubgenus Anophdes 
Inner spine usually stout and recurved at tip , outer usually 
^ to as long again as inner and commonly also recurved 
at tip, but longer and straighter in scries Myzorliynehus 
Harpago usually more or loss bilobed or trilobed, with sword- 
like and simple spmes, the sword-hke or flattened spines 
on outer or dorsal lobe usually not fused into a club, except 
in group Myzorhynchus Phallosomo often small and of 
simple construction, without leaflets, m other species large 
and well developed Well-marked processes often developed 
from mntli tergite, especially in A gigas and in the Myzor- 
hynchus series 

Labva — ^Arrangement of pleural hairs is substantially 
similar m the group, except for the dorsal posterior prothoracic 
(dp 1), which IS slender and simple m some forms but split into 
stout spine-like branches in others (see Key to Senes) The 
followmg schema gives the usual characters of the pleural hairs 


* White hind tarsi are seen m the Afnoan species A mauritiantts 
and, as an extreme degree of individual variation, in A hyreanus var 
wgemmus 
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m the group, with a note regarding any special feature shown 
by individual species Tl^ schema should be consulted 
along with the descriptions 



[ 

, 1 (prothoraoic) 

1 2 (mesothoracic) 

1 3 (metathoracic) 

da (dorsal 

1 

1 Long, simple * * * § ** 

Long, simple t 

i 

Long, simple t 

antenor) 



va (ventral 

Long, simple ^ 

, Long, simple || 

Long, simple l| 

antenor 




dp (dorsal 

Short, slender, and 

Extremely short, 

Extremely short 

postenor) 

simple or 
Stout, with 3-6 ♦* 
spme-like br 

simple 

or mmute, 

* simple 

vp (ventral 
postenor) 

1 Long, simple 

Vanable m length ft, 
but always much 
! shorter than tbe 

1 antenor hairs 

Very short tt, most 
commonly with 
, 2-4 br 

1 


Classification 

Though the group includes a wide diversity of forms 
(no less than nme of the genera that have been created m the 
past on scale-characters, etc, are included, in this group), 
classification is difficult owing to the occurrence of tran- 
sitional species Owing to this difficulty, systems of classi- 
fication tend to range between recogmtion of very few 
divisions, each mcluding many relatively distmct forms, 
and the making of more numerous groups each containing 
a very few species. Probably, m view of the facts, the last 
IS the most natural and, eventually, useful classification, 
especially as new species are constantly bemg added, malnng 
some ongmally very small groups more extensive 
Por the present I have followed Edwards in recognizmg 
four senes 


* With 5-7 br in cidvnfonnis , split about middle into 2-4 br in 
mtkeni , finely barbed m annandalei var intetruptus 

t With 2-3 stiff barb-hke br in cuhciformie, finely barbed in 
annandalet var interruptua 

t With 2-3 br in atlkent var bengalensis , 2-S stiff- barbed-like br. 
in cuhctformis , finely barbed m annandalei var interruptua 

§ About half as long only as the dorsal hair and slender in annandaltx. 

II Barbed in aintoni 

i[ Sometimes bifid in attkeni and mauleeflorum , spht into 2-4 br. 
m stntont and gigas 

** 5-6 br in ‘umbroaua , 3-4 m hyrcanus var mgemtmta and har- 
hvrosVna 

tt One-fourth length of anterior hairs in gigas and umbrosus ; 
spht into 2-4 br in annandaler 

tt Simple in bananensts , simple, sometimes bifid, m xnaida^orum ; 
bifurcate m wmbrosua, hyrcanus, and barhxrosins 
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Key to Series. 

(a) AnopheUa senes — ^Fiont femora slender or only mdistmctly swollen 

at base, scales of female palpi appressed or only sbghtly 
roughened towards base 

(b) Lophoscelomyui senes — ^Front femora somewhat swollen at base , 

female palpi rather thick , hmd femur with conspicuous 
ornamentation of a large white scale-tuft at tip, preceded by 
an area of outstandmg black scales 

(c) Myzorhynchtis senes — ^Front femora markedly swollen at base, 

female palpi shaggy 

(d) Cydoleppteron senes — Besemblmg MyzorhyndhuB m general, but 

with difierences m ornamentation New World *. 

(a) Senes Anopheles. 

Edwards, 1932, Gen Insect 

Ccelodiazesta Dyai & Enab, Joum N Y Entom Soc ■^iv, p 177 
1906 Type, A harhen Coq 

Neostethophdes James, Bee Ind Mus iv, p 98, 1910 Type, 
A attkenn James 

Patagmmyia James, ib iv, p 98, 1910 Type, A gigaa Giles 
Proterorhynchua Brethes, Bol Inst Ent y Pat Veg i, p 10, 
1912 Type, A paeudopunctipennis Theo 
Cyclophorva Eysell, Arch f Schiffs xvi, p 422, 1912 
Type, A mgrtpea Staeger 

Memnemyta Stnckland, Ind Joum Med Res iii, p 204, 1016 
Type, A brempalpia Roper 

Type-species as for genus Anopheles 
The following species and vaneties are recorded from the 
Indian area — 

Without a pronotal scale-tuft (wings unspotted) 

Interocular vertex narrow, sulcus-like {Culex attitude) 

A axtkem James 
A aitkem -vac bengalenaia Pun 
A xnaulcejlorum Swell & Swell 
A pinjaurenaia Barraud 
A culicijormta Cogill 
A sinfom Fun 

Interocular vertex broader, triangular (aiiophelme attitude) 

A bananenata James 

With a pronotal scale-tuft (wings with some pale qiots) 

A hndesayt Giles 
A hndeaayi \ar mlgtncua Chnst 
A gigaa Giles 

A gtgaa \ar simhnaia James 
A gigaa \ ar baileyt Edw 


- Edwards, ‘ Gen Insect ’ 1932, places in Cycldleppleron the following 
New World species — A amazonteva, A annvhpalpta, A grabhatnih 
A mattogrossenais A pngaaaui and A leatihpennta As Pun 
p 53) notes that dpi in A grabhamit iB slender and simple, it is possible 
that Cyclolrppinan may be diRtinguishecl on this point 
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1 Anopheles aitkeni James, 1903 * (Fig 17 ) 

James, m Theobald, Mono Cul m, p 22, 1903 {A aUkenn) Type- 
log Karwar, Bombay (near Goa Frontier) Type $ described, 
$ type m Bnt Mus 
Synonyms 

fragilts Theo , 1903, Entomologist, xxxvi, p 237 (Stethomyta 
fragtlts] Type-loc Kuala Lumpur, F M S Type des- 
cribed from 2^^ , type m Bnt Mus Syn by Stanton, Joum 
Lond Sch T Med ii, p 4, Dec 1912 
palltdus Ludlow, 1905, Canad Entom xxxvu, p 129 {Stethomyia 
pallida) Type-loc Camp Stotsenberg, Pampanga, Luzon, 
P I Type described from 1 $ , type m U S Nat Mus 
(see Dyar, Insec Insc Menst xm, p 85, 1925) Syn (probably) 
by Alcock, Joum Lond Sch T Med ii, p 159, 1913, and by 
Cimst , Ind Joum Med Bes lu, p 461, 1916 
treacheni Leicester, 1908, Cube Malaya, p 19 {A treacheni) 
Type-loc Fed Malay States Type 3 and $ desonbed , 
^ecimens, probably types, m Bnt Mus Syn by James and 
Stanton, Trans 3rd Congr F E A T M p 515, 1912, and 
Paludism, no 5, p 59, 1912 
Recognized Vasiety 

hengalensts Pun, 1930 , see under A attkem var bengalensts 
A aitkent (type-form), var bengalensts, and A tnsuUeflonim, are 
distmguished mainly, or entirely, on larval characters, especially the 
form of ic The larval characters of the types of A fragilis and 
A treacheni (Malay) and of A palhdus (Phihppmes) bemg unknown, 
these forms cannot at present be placed with certainty under any of 
the known types, and, are, therefore, still given as synonyms of the 
species (type-form), though it is probable that the two former, at 
least, may be identical with var bengalensts, which appears to be the 
most common Malayan form 


* Systematic . Swell 1921 a, p 132 , Puri 1930 a, p 955 See also 
(aitlent) James 1903, p 22, Cogilll903, p 332, James and Liston 1904, 
p, 119, 1911, p 69, Theo 1908, p 287, 1910 a, p 13, James and 
Stanton 1912, p 59, Stnckland 1913 5, p 203, Stanton 1914 5, 
p 515, Christ 1916 a, p 461, 1924 c, p 18, Mangk 1918, p 494, 
1919, p 76 , Carter 1925, p 67 , Borel 1929, p 2S {fragtlts) Theo 

1907, p 60 , 1910 a, p 36 (palhdus) Ludlow 1914 a, p 43 , Theo 

1907, p 61 , 1910 a, p 36 , Alcock, 1913 5, p 159 See also under 

“ Synonyms,” “ Hypopygium,” and “Larva ” 
t The inner clypeM hairs in A aitlcni-like larvse may be — 

(a) Simple (outer hairs also simple) (fig 17, 13) ; A insulaejlorum — 
figured also as for A aitkeni by Strickland, 1915, and Stnckland and 
Chowdhuiy, 1926, but with branched outer hairs, possibly A insulae- 
florum, as these authors do not mention this species 

(5) Split mto two about i their length from base, and without lateral 
branches or fraying (fig 17, 14) , A aitkeni (type-form) as given by Fun, 
1930 ? type 3 of Swell 1919 — mentioned also by Mankoewmoto (West 
Java) , only form desenbed by South Indian authors (Cogill, 1903, 
James and Liston, 1904, Carter, 1925 (Ceylon), Pun, 1930) 

(c) Spht mto 3-3 about ^ length of hair from base (fig 17, 15) , 
rar bengalensts as given bv Pun, type 1 of Swell — desenbed also 
by Mangkoew and by btantou (Malay) , type 2 of Swell , with three 
branches, may be this form 

(d) Smgle, but with short lateral branches or fraying on middle 
third (outer hairs simple) (fig 17, 171, type 5 of Swell — described 
also by Stanton, 1915, for Mday , this author, 1912, desenbes a form 
with the lower | frayed, possibly the same 

(c) Split into two as m (5), but with lateral branching or frajing , 
type 4 of Swell — described also by Stnckland (Mnlnv ) 

Only (o), (5), and (c) arc df scribed from the Iii'liS'i area 
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A aitlemi \ar papucB Swell & Swell 1920=Birondla paptta. 
A aUkenit var palmata itodenwaldt, Geneesk TijcIb b^, p 789^ 
1926 (and Meded Volks Ned Indie, 1927, D 3, p 518), tjpe loc , West 
Java, and recorded from Borneo, liaa the inner clypeal hairs simple, like 
instdatflorum, the inner shoulder hair m the form of a delicate palmate 
hair, and large tergal plates, as m the mtntTmts group It is probably a 
distmct species, as practically suggested hy Bodenwaldt , and also by 
Strickland smd Chowdhury, 1931 , it is not recorded from the Indian area 

Abttlt $ — A small to moderate-sized fragile brown ano- 
pbelme (length of wing 2-5-3 5 mm , some large specunens 
reaching 4 mm ) , attitude, Czdex-]ike 

Head vertex abruptly narrowed at eyes to ferm narrow 
sulcus-hke space Head-scales sparsely scattered, narrow, 
Imear, rod-hke, with bifurcated extremity , stnations extend- 
ing at most half-way down the scale Two conspicuous, 
forwardly-projectmg chsetae ansmg close together m middle 
hne just posterior to sulcus, and m their neighbourhood 
one or two small narrow wlute scales In sulcus between 
eyes a smgle row on each side of 5-7 small white scales, 
the senes termmatmg antenorly at two further conspicuous 
chaetse ansmg close together m sulcus Anfennce, mcludmg t, 
entirely devoid of scales Palpi very thm, dehcate, straight, 
last two segments somewhat swollen, givmg distmct club-like 
efiect , apical segment short , mdex 0 41 , thinly clothed 
with appressed scales, bare on inner aspects, some scales 
present on rbs ; devoid of pale markmgs 

Pharynx as for group , dorsal papillae 8 

Thorax rather short, rounded , apn with dark chsetse 
only ; propleural Jiairs 1-2. Mesonotum uniformly coloured, 
dull brown or sometimes rather reddish ; the bare spaces 
conspicuous and with shghtly different texture , bare, except 
for hues of larger chsetae and some smaUer hairs , entirely 
devoid of all scales. Pleurae pahsh, ’devoid of scales , 
spnacular hair s absent , prealar leduced to one or two , 
upper mesepimeral about nme 

Wvng with the af unusually long, almost \ of wmg-Iength, 
more than twice its petiole and half as long agam as pf , 
bifurcation much nearer wmg-base than that of p/ , mdex 
about 1 8 Scaling of wing marked and defined but narrow , 
max str 7 Border scales extendmg nearly to base Mem- 
brane somewhat dark 

Leys long and thm Pront femora not swollen m basal 
half Femora umcolorous, dark to base above and usually 
beneath, but sometimes faintly pale m this situation for 
some distance Tibi® " unicolorous, dark, showmg pale 
at extreme base (joint only), and on front leg sometoes 
with a small triangular pale patch at apex externally 
uniformly dark Dark scaling of legs somewhat shmy, 
and in certam hghts may give a famt metalhc appearance. 
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A aitkem , also A insuloejlmvtn (8, 11, 13) 

1 Wing of $ 2 & 3 S and 3 palps, same scale as 1 4 Side- 

view of head, showmg scales and vertical chseta; 5 Vertex 
6 Head-scale 7 FhaUosome, standard scale 8 Ditto, ^ tnsulce- 
florum 9 Haipago of type-form (a) external portion of dorsal 
lobe , (&) internal portion of same, stancWd scale 10 Dorsal lobe, 
shghtly crushed 11 FhaUosome, A vnsulafiarum, apical portion, 
enlarged 12 Dorsal lobe of harpago, var bengaleims 13 Clypeal 
hairs of lari'a, A insuloBflorum 14 Ditto, A attkeni, type-form 
15 Ditto, var bengalensis 16 Ditto, inner clypeal hair, with 
five branches 17 Clypeal haus of typo 5 of SweUengrebel 
(13-16 after Furi, 17 after SweUengrebel ) 
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Goxos pale, entirely devoid of scales Trochanters mostly 
pale, devoid of scales 

Abdomen, usually dark, with darkish hairs , devoid of 
scales even on cerci 

Adult <J — In general as in $ Palpi narrowly and 
fusiformly clubbed , marginal hairs poorly developed, incon- 
spicuous , dark, entirely devoid of pale markings Labium 
very long and thm Ungues with a basal spur Abd^n, 
including coxites, entirely devoid of scales 

Hypopygium* parabasal spmes 2, about equally thick, 
markedly recurved at ends, inner somewhat shorter than 
outer, but otherwise very similar , a well-developed mtemal 
spine near apex' of cpxite Harpago crest-hke , dorsally 
a stout, strongly chitimsed lobe partly, divided into two 
(ventral lobe of Chnst 1915, p 3^}, the more dorsal part 
(ventral lobe of Pun 1930, p 954), carrymg three sword-hke 
spmes, the more ventral and mtemal portion with two 
spmes, with their tennmations expanded and often only 
clearly visible as two at their base, all these five spmes forming 
a rather club-hke aggregation , ventrally is a more mem- 
branous portion of the harpago, also more or less differen- 
tiated mto two parts, the outer carrymg two stout spmes, 
the iimer a smgle spme Phallosome small, papillifonn, 
with roimded end, without leaflets or any termmal thickening 
or spmous processes Nmth tergite nbbon-hke, without 
processes 

Pupa — ^U hdescnbed A reference to poorly developed 

hooks of the paddle-hair is given by Lambom 1921, p 96. 

Labva ^.'-^lypeal hairs . tc ansmg rather far apart (for 
subgenus Anophdes), about as far apart as distance between 
ic and oc of same side, spht mto two branches (bifurcJffce) 
about J their length from base, smooth and without 
any lateral branches or fraymg , oc short, only about 
I lehgth of ic, split mto 2^ br towards termmation , 
pc very short, 3-7 br Frontal hairs normal, but reaohmg 
only to pc Svbantennal hair feathered, with a cluster of 
short branches at distal end Antennas wtih stout spmes 
on shaft, antennal hair branched (6-8), ansmg on inner 
aspect about ^ length of antenna from base, a little longer 

♦ Hypopvoidm Christ 1915, p 384, Swell 1921 6,p 40 and 1921a, 
p 133 , Pun 1930 o, p 956 

t Labva SweU and Swell 1919 o, p 25, Pun 1930 o, p 9o5 , 
Pun 1931, p 95 See also Cogill 1903, p 332 , James and List 1904, 
p 119, 1911, p 59, Stanton 1912 6, p 4, 1915, p 163, StncWand 
1915 c, p 7 , Mangk 1918, p 494 , 1919, p 76 , Lambom 1921, 
p 95 (tail-hooks) , Swell 1921 o, p 134 , Buxton 1923 6, P 76 
(comp with algertensia) , Carter 1925, p 79 , Senior White 1926, 
p 216 , Stanton 1926, p 42 , Stnck and Chowd 1927 6, p 26 , Puri 
1928 6, p 521 , Borel 1929, p 25 
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than antenna is broad Mentum Tvith four teeth on each 
side of median tooth, first very small, an additional small 
tooth sometimes present basal to fourth tooth 
Shovlder hairs : inner 'without conspicuous chitmised root, 
10-15 br , middle, 14-17 hr , outer arising mdependently 
Pleural hairs as given for subgroup Ajiopheles, but dal 
split about middle mto 2-3 br^ and dpi sometimes bifid 
Hair 710 1 on metathorax devedoped as palmate hair 'with 
undifferentiated filaments 

Palmate, hairs . well developed on m-VII , on I branched 
(8-11), but branches not flattened mto leaflets , hair no 1 
developed as palmate hair on, H, but less fully developed 
than on other segments, and filament not d^erentiated 
Leaflets more or less uniformly coloured, fairly broad, -with 
mdentations at shoulder very vanable, sometimes gi'vmg 
almost the appearance of a lanceolate leaflet, at other times 
'With the filament well -defined 

Lateral hairs long, stout, feathered on I-III, that on III 
rcsembhng the others , long, 'with about 3-6 br on V , very 
short on VI (8-10 br ) and on VII (4r-7 br ) Tergal plates 
fairly small Spiracidar chitmisation fairly pronounced, 
■widely separated from median plate Pecten ■with about 
ten long and three short spmous projections, most of them 
serrated on basal half ps fairly long, with about 8 br 
Saddle-hair long, spht mto 4r-6 br at | its length from base 
(the only Indian species sho'wmg this character) osc ■with 
6-7 long br formmg sharply defined hooks , isc and ventral 
hairs 'With some also forming rudimentary hooks 
Egg — ^Undescnbed Some notes taken from a dissected 
gravid specimen give the egg of the whale-back type, ■with 
long, narrow, upper surface surrounded by a narrow frill , 
the floats long, extendmg over | of the egg-length, and (*) 
silvery polygonal markmgs on the under surface 
Identtbioation — ^The unspo'fcted -wings and characteristic 
head-scales distinguish A aiikeni from all other InrlmTi 
species except A insvlceflorum, A.pinjaurensis, and the variety 
bengalensis 

The foUowmg are pomts of distmotion between the four 
wery similar forms mentioned above — 

1 Phallosome very long, tubular, and eicpanded 

at end - ptnjatirensts 

Fhallosonie shorter, not expanded at end 2 

2 Phallosome with some fine spmous pro- 

jections laterally towards apex Larva 
with 1 C simple, ansmg close together, with 
developed palmate hair on 1 , lateial hair 
III oidy half as stout as I and II, and 
carrying only 5-8 br Outer part of dorsal 
lobe of haipago usually with three ^mes . insulceflorurA 
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Fhallosome without any ^icular projections 
Larva with ic bifurcate or branched, 
without developed palmate hair on I , 
lateral hair III as on previous segments 3 
3 Larva with ic bifurcate at about i from 
base , outer part of dorsal lobe of harpago 
usually with three spmes ailkent 

Larva with ic split mto 3-5 br about J 
from base , outer part of dorsal lobe of 

harpago usually two spines attlent var hengaknsis. 

The Mediterranean species A algenmsis (occurring in 
Turkestan) resembles A aitkem in general appearance, but 
the anterior forked cell is much less than half as long again 
as the posterior and the head-scaling differs m detail , there 
IS only one parabasal spine , for larval differences, see Buxton, 
Bull Ent Res xiv, p 76, 1923 
Distribution — ^Widely distributed in the Oriental Region 
Recorded from New Guinea , Moluccas (CJeram, 
Amboina) , Sula , Celebes , Sangir , Pbujpptne Is , 
Formosa , Lesser Sunda Islands (Alor, Timor) , Java 
(with Noesa Kambangan) , Sumatra (with Nias, Riouw, 
Lmga, Enggano Islands) , Natuna Islands , Borneo , 
Tonkin , Cochin-China , Malay Peninsula , Ceylon , 
India 

Records from the more eastern areas may require con- 
firmation Formosa is given by Brug, 1926 c* Records 
for the most part do not enable the form to be stated Apart 
from India, the type-form as defined by Pun has been 
definitely described only from Java (or with a general reference 
to the Dutch East Indies) 

In India A aitkeni has been recorded, according to Oovell, 
from many locahties over the east and south, includmg 
Upper Burma , Andamans , Assam , Bengal , Chota 
Nagpur , Madras , Mysore , Bombay Pres , as far north 
as Savantvadi State It has not so far been recorded m any 
form from the Central Provmces, Bihar, the Umted Provmces 
or any part of India north and west of these 
The type-form in India has been recorded from Karwar 
(Gogill, 1903 , Pun, 1930 a, from Bombay Presidency), 
Nilgiri Hills, and Coorg , also from Ceylon {Carter, 1925) 
Bionomics — A ai^eni is a wild and shy species, not 
frequenting houses or cattle-sheds, though it may rarely 
be taken, more or less incidentally, m such situations (Ifateon* 
1921, Chnst,, 1Q25, Bamsay) It has been fed experimentally 
on human blood (Barber, 1918) I have observed it in 
numbers in the shade of jungle in the Nilguis attempting to 


* See also Koidzumi, Trans 6th Congr F E A T M p 27, 1927 
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feed on man, and it is recorded as feedmg on a bull {Senior 
White, 1921) It IS doubtful if it takes a very active part as 
a blood-sucW 

Its breeding places are especially in connection "witb small 
streams, seepage springs, pools, etc , m forest and jungle , 
it has been observed breedmg m tea-drams shaded by tea 
(Ramsay, Strickland, and Ghowdhury, 1928) At Coonoor it is 
recorded by Rao (Coonoor) m swamps, marsh, channels, 
nvers, rock-pools, wells (See also Adhikan , Feegrade, 
1927 (Lashio) , Home ; Iyengar, 1930 , MacCombie Young, 
1928 , Shortt) 

It occurs at Shillong, especially towards the end of the cold 
season (Mtdjonibie Young) It occurs commonly in the bills 
at considerable altitudes, but also at lower levels , it is very 
abundant m the Nilgiris at 6,000 feet 

Relation to Disease — ^There is no evidence regarding 
its playmg any part in malaria transmission 


1 a Anopheles aitkeni var hengalensis Pun, 1930 * 

Pun, Ind Joum Med Res xvu, p 953, 1930 (A aiiktm var 
hengalensis) Type loc Mananbane, Bengal Terai, India 
Type <? and $ reared from isolated larvae m Brit Mus , 
paratypes m Indian Mus and collection of Malaria Survey 
of India 

Adult. — ^Does not appreciably differ firom A aitkeni except 
m havmg usually two m place of three spmes on external 
part of dorsal lobe of harpago 

Labva — ^The foUowmg distmctions from the type-form 
are additional to those already given — Frontal hairs (median) 
reachmg to base of ic , inner sutural and outer sutural 
not quite so branched , da 3 with 2-3 branches instead of 
simple For still other small differences, see Pun, 1931 

DisTBiBunoN. — This form (as mdicated by larval characters) 
has been recorded from Mat ay Peninsula , Java , Cochin- 
China , Hong Kong f , India It is probably a common, if 
not the usual, form m which A. attkeni occurs to the east of 
the Indian area 

Recorded m the Indian area by Pun, 1930 a, from Marian- 
bane and Sukna, both in the Darjeehng Dist , Bengal 
According to Pun most records from Bengal and j^sam are 
probably this vanety It is not recorded by Pun from South 
and West India, nor are larvae havmg its characters descnbed 


* Stanton 1915, p 163, 1926, p 42, Swell and Swell 1919 a, p 25, 
Mangk 1919, p 76, Borel 1929, p 27, Pun 1930 a, p 956. The 
vanety should, perhaps, be known as var Jragdis Theo 
t Dr R B Jackson 1932 (Bnti^ Museum collection) 
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by any author from either South and West India or Ceylon 
The breeding places, acoordmg to Fun, are similar to those 
of the type 

2 Anopheles pinjaurensis Barraud, 1932 (Fig 18 ) 

Barraud, Bee Mai Surv ui, p 333, Dec 1932 (A aitkem var 
piVQaurensia) Tyfe-ioc Pmjaur, near Kafka, Ambala Dis 
tnet, Punjab Tvpb (J (unique) m colleotion of Mai Surv 
India at Kasauli 

Adult — Very similar, except m the characters of the 
phallosome, to others of the aiikem senes It is given as 
a vanety of A mtkeni by Barraud, but the very distmct 
phallosome is sufficient to show that it is a distinct species 


Fig. 18 



A pinjaurenaw 

Anterior and lateral views of phallosome contrasted with that 
of A aitkem (shorter figures) (After Barraud ) 


Hypopygium harpago very similar to that of mtkent 
var bengalensts , inner part of dorsal lobe with two spmra, 
as m that vanety Phallosome very long and large, expai^ed 
at openmg, with thickened nm and entirely devoid of leaflets 
or processes 
Labva —Unknown 

A single specimen only known, recently collected at 
Pinjaur, about a thousand miles from the nearest recorded 
locahty for any of the other mtkem-hke species or varieties 
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3 Anopheles insulaefiorum Swell & Swell , 1920 * 

Swell and Swell , Meded Burg Ned Ind 1919, B 9, Addend , 
p 2 (following p 118) {Stethomyta mtkeni var insuJceJlorum) 
Type-loc Noesa Kambangan (Isle of Flowers) S Java 
Type location unknown 

AdxjIjT — I ndistinguishable, except on the points already 
given, from A aitJxm. The male is readily distmguishable 
by the spicular processes on the phallosome 

Labva — ^Besides differences already given, the followmg^ 
are noted by Pun — Median frontal hair reaching a httle 
beyond bases of tc , is and ms with a smaller number 
of branches, simple or bifid instead of showing 2-4 hr , 
as m aitkeni , leafiets of palmate hairs more lanceolate , 
saddle-hair often simple 

DiSTEiBtmON — ^Except for the ongmal type-locahty and 
the Indian records, this species is mostly recorded from tho 
Eastern Onental Region Recorded from Nnw Guinea 
Moluccas (Amhoma, Ambon, Ceram, P^traku, Sanana) , 
Lessee Sunua Islands (Alor) , Java (Noesa Kambangan) , 
Cetlon , India 

Recorded in India by Fun, 1930 a, from Yellapur, 
N Klanara Dist , Bombay Pres , and from Mananbane and 
Sukna, Darjeeling Dist , Bengal, and m Ceylon by Carter, 
1926. Puri’s reference to Cogill m regard to record from 
Karwar is moorrect 

The breedmg places, accordmg to Pun, are similar to those 
of A attkerti 

4 Anopheles cnUcifornfis Cogill, 1903 1 19 } 

CogiU, Joiim Bombay Nat Hist Soc xv, p 333, Oct 1903 
(A cuhciformts) Type-ioc Karwar, N Kanara Dist , Bombay 
Pres , India Type several co-types, ^ and $, m Bnt Mus 
[vide Edwards, Bull Ent Bes xui, p 90, 1922) Also descnbed 
from same locabty, under same name, by James and Liston, 
190A, ‘Ajiop Mosq India,’ ed 1, p 122 

The two species A culiciformts and A sirUoni occur together under 
similar conditions m some areas on the West Coast and are practically 
mdistmguishable m the adult stage except for the veiy distmct male 
gemtalia CogiU’s description of the ba^ antennal hair and balancer 
hair in of the larva, according to Pun, mdicate A cultctformis as now 
understood, whilst this author found only A cidiciformts m the locality 
investigated by Cogill There is, therefore, every reason to consider 
the species here called A cidtciformis as the one descnbed by Cogill 


* Systematic (mol larva) • Swell and Swell 1919 a, p 23 (un- 
classified larva no 1], and 1920, Addend p 2 , 1919 6 , p 34 , 1920 
p 81 , Swell. 1921 a, p 136 , Chnst 1924 c, p 19 , Carter 1925, 
p 67, Pun 1930 a, p 954, 1931, p 101 
Hypopyoiuji Swell 19216, p 135, Punl9'*0a t> 954 
t For references, see next page 
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Advlt $* — A moderate-sized unomamented dark ano- 
phebne (length of wmg 2 7-3*8 mm ) , attitude, Cirfcz-like 

Head with the vertex abruptly narrowed at eyes to Ibrm 
sulcus-hke groove , eye-margm at side of head about middle 
with an angular indentation Head-scales over occiput 
of normal expanded type, with 12-15 stnations extend^ 
nearly to base , entirely without usual pale spot on vertex 
Ocular and vertical chsetse forming contmuous Ime of dark 
chsetse extendmg from postgense to sulcus , 4-5 darkish 
chsetse arismg on each side of sulcus, mtenmxed with some 
hghtish scales projectmg forward to form imperfect frontal 
tuft , a few small hghtish scales may extend on to vertex 
behmd, sulcus, but otherwise this area largely bare, head- 
scales ceasmg abruptly Antenna with numerous large dark 
scales on fimt flagellar segment , one or two sometimes 
on torus Palpi of moderate thickness, tapermg at ends 
or blunt, but not clubbed , often a httle shorter than pro 
boscis , palpal mdex 0 6 or more, scalmg somewhat erect over 
whole organ, giving rather shaggy effect , scales present on 
rudimentary basal segment , entnely dark 

Pharynx as for the group , dorsal papillae 8 in number 

Thorax rather short, rounded apn with dark chatse 
only , propleural hams 1-2 Mesonotum uniformly coloured, 
showing indistmct hnes , dull brown or blackish m colour , 
bare except lor lines of rather stout dark chset® , no scales, 
even on anterior promontory Scutellum ' with the chatm 
dark and stout , some smaller chata and rather numerous 
dark scales usually present Pleura dark grey, devoid of 
scales , spiracular hairs present (1-3) , prealar 1 , upper 
mesepimeral 1-6 

Wing "With af somewhat variable , its length, compared 
with pf, often as long as in A aitkem, or nearly so , base 
much nearer base of wing than that of pf , its length, however, 
only somewhat longer than its petiole , mdex 2 Scahng of the 
wing moderately broad , max str 7-9 , plume-scales notice- 
ably broad, giving an effect of broader and more profuse 
scahng than in A aitkem Membrane faintly stained, 
especially towards anterior margin Wing entuely devoid 
of pale markings , 

Legs umformly dark, without knee-spots or tarsal banding 
Femora dark to extreme base above and beneath, except 
on hind legs, which may be somewhat paler beneath for their 
basal quarter Tibia uniformly dark, sometimes with a very 


* Systematic Cogill 1903, p 333 , James and Liston 1904, p 1 22 , 
1911, p 61, Christ and Khazan Chand 1916, p 638, Edwards mZA 
p 90, Christ 1924 c, pp 20,81, Pun 1929 6, p 398 See also 
1907, p 62, 1910 a, pp 36. 88, James 1910, p 98, Alcock 1913 
p 159, Christ 1916 a, p 463 See also under “Hypopygium and 
“ Larva ” 



AfTOFHELES SESIES 


113 


few pale scales at extreme apex or a very small pale tnangular 
spot Coxae pale, devoid of scales l^ochanters with some 
scales on fore and mid-legs 

AbdoTnen dark, with dark hairs , devoid of scales, even 
on cerci 

Adult $ — ^In general as m $ AntmncB with dark 
scales on first flagellar segment Palpi, narrowly and fusi- 
formly clubbed , marginal hairs absent or mconspicuous , 
dark, entirely without pale markings Ungues lacking the 
minu te spur at base Abdomen, including coxites, entirely 
devoid of scales 

Hypopygtum * parabasal spines 2 , both unusually large 
and stout, arising from a very distmct lobe-hke prommence , 
inner somewhat shorter and stouter than outer , both sharply 
and finely recurved at tip, outer often bifid at extremity 
A well-developed mternal spme near apex of coxite Har- 
pagones fused to form a contmuous ndge ventrally ; the 
usually promment dorsal lobe scarcely to be distmguished , 
whole harpago as shown in figure, with an ascendmg row 
of large, straight and curved, sword-hke chsetse Phallosome 
very large, at'least half length of coxite , carrying on each 
side 5-7 very long, stiff, curved leaflets (see flg 19, 6) Nmth 
tergite without processes 

i^A — Very briefly described by Christophers and Khazan 
Chand, 1916, p 644 Paddles orbicular, with a well-marked 
frmge, short termmal hair not much longer than fringe-hairs 
A small lateral spme on II-VU and a plumose spme on VIII 
On V-VII long, simple hairs arismg dorso-laterally, nearly 
twice length of segment, and projecting at right angles to 
body 

Ladva f — Clypeal, hairs ic ansmg close together, their 
bases touchmg, long, simple, slender , oc simple, slender, 
about ^ length of ic , pc simple, slender, about same length 
Frontal hairs greatly reduced, appearmg only as small hairs 
with one or two branches , inner and outer suturals short, 
simple or sometimes bifid in former case Subantennal hair 
formmg expanded plate, with numerous fine hairs ansmg^ 
round edge (fig 19, 10) Antennce smooth, dark, narrow , 
hair rismg from dorso-external surface, simple, about as 
long as antenna is broad, situated length of anteima 
from base , termmal hau simple ; sabres less than ^ length 
of antenna , cone 3-4 times length of finger and nearly as long 

* Hypopygium Christ and Khazan Ohand 1916, p 641 , Pun 
1929 6, p 399 

t Lauva Cogill 1903, p 333 , James and Liston 1904, p 122 , 1911, 
p 61 , Chnst and Khazan Chand 1916, p 638 , Ednards 1922, p 90 , 
Pun 1928 6, p 521 , 1929 a, p 398, Iyengar 1930 a, p 771, Pun 
1931, p 87 

DIPT —VOL IV I 
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as sabres Mandible with the two hairs on external surface 
minute Menium with four teeth on each side, three dark, 
adequal, a fourth, hghter coloured and smaller, at end 
of row 

Shoulder hairs is short, 7-10 hr , without conspicuous 
base , ms 2-3 times size of is, 12-16 br , outer short, simple, 
ansmg from basal tubercle of middle hair Pleural ham 
as for subgroup, except that dal has 5-8 short branches 
(an unusual feature in subgenus Anopheles ) , da2 and da3 
^so with some stiff barb-like branches chitinous tubercles 
very small, as also the processes nsmg from these Hair no 1 
on metathorax developed as palmate hair 
Palmate haiis well developed on II-VII , leaflets long, 
lanceolate, filament poorly developed, serrations shallow 
and scattered along border Lateral hairs long, stout, 
feathered on I and II , smgle and only “half as stout on III, 
with some very short, scattered, barb-hke branches , lateral 
hairs on IV-I^ similar , on IV with 1-3 shortr hr , on 
V 5-6 , on VI 5-11 , on VII very short, sunple, or split 
near base into 2-4 br Tergal plates of moderate size 
Pecten with 14-17 long and 11-14 short teeth, which alternate, 
all with well-marked serrations , distal ends of long projections 
shghtly flattened and with 3-4 deep serrations, ends of 
short projections curved upwards , pecten-hair with 4-6 br 
ps very short, bifid or tripartite at tip Saddle-ham long, 
simple osc with a number of short branches nsmg from 
its ventrkl surface and only two or three long dorsal ones, 
with ends only very shghtly hooked 
Lateral and ventral surfaces of larva with mmute setas 
longer than m most species 
Egg — ^Unknown 

IdentjucAtion — Distmguished from A aitkeni and A in- 
sukeflorum by the thicker, more shaggy palps and normal 
head-scales , also by its less fragile appearance and darker 
coloration. Erom A bartanensts it is readily distmguished 
by the absence of tho white scahng on the vertex and white 
frontal tuft, as also by the absence of the conspicuous white 
scalmg on the front of the mesonotum and the white bandmg 
of the apices of the hind femora and tibise 
From A sintoni it is distinguished with certamty only 
by the larval and male gemtahc characters (see under 
A sintoni) , tfie shorter palpi in the female and the presence 

1 Wing of $ 2 & 3 $ and palp 2 a $ palp, A sintoni 4 Ver- 
tex 5 Head scale 6 Fhallosome, standard scale 1 Apical 
portion of phallosoiiie, A siTUom, same scale 8 Baipago, 
standard scale 9 Ditto, A sintoni 10 Subantennal hair 
(aftei Puri) 11 Ditto, A sintoni (after Pun) 12 Tips of inner 
and outer parabasal spines (outer on left) 13 Front tarsal 
claw of (J 
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of some haiT'like mconspicuous scales on the median area 
of the mesonotum m A sintoni may be used as a general 
guide to distmguish the two species 

Distribution — ^Not recorded outside the Indian area, 
and m India only from the West Coast, from Savantwadi 
State to Malabar The foUowmg records are given by 
CoveU — Savantwadi State , Goa , N Kanaba Dist 
(Karwar, Kadra) , Malabab Dist (Pudapadi, Cahcut) 
Specimens from all these locahties are m the Malana Survey 
collection The record from Nilgiris, mcluded m Covell’s 
1931 summary, is too doubtful to mclude (vide Govell, 1927) 
Bionomics — A forest species found breeding m holes in 
trees and by Cogill in jungle-pools There is no record of its 
having been taken in houses or of biting man 
Relation to Disease — There is no evidence regarding 
any r61e in malaria transmission or power to transmit {Christ 
and Kkazan Chand, 1916) 

5 Anopheles sintoni Puri, 1929 * (Pig 19 ) 

Pun, Ind Joum Med Res xvii, p 401, 1929 {A sintoni) 
TyPE-LOC Calicut, Malabar Dist , S India Type 5 and $ 
types in Brit Mus , parat 5 ^e 8 in Indian Mus and Malana 
Survey of India collection 

Adult — V ery closely resembles A cvliciformis, except 
in male gemtahc characters, which are very distmct Among 
external points of difference, Pun, 1929, gives the following 
Female palpi usually shorter than the proboscis by nearly 
a quarter the length of this organ , among the large set® 
on median area of scutum are a number of short, golden, 
lanceolate scales with about three stnations , large set® 
on scutum hghter in colour, especially on lateral area 
Hypopygium parabasal spmes 2 , as in A culiciformis, 
but larger , other characters of coxite as m A cuhciformis 
Harpagones fused in middle Ime as m A cuhctformis, hat 
with differences in the spmes and with numerous non-papillate 
hairs arismg from the median area Phallosome about half 
length of coxite, distal end narrowed and carrying latermly 
two beard-like hairy expansions, apical to which are a mmber 
of short processes (contrast the very characteristic phallo- 
some of cuhctfonnis) , 

Larva — ^Resembles A cuhcifonms, but differs in a number 
of characters Frontal hairs very short, but feathered , 
subantennal hair not formed mto a plate, but ivith branches 
only Mentum with four teeth on each side of median tooth, 
all equal in size and equally dark On the thorax ha 


* Pun 1929 h, p 402 , 1930 b, p 43 , 1931, p 92 
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no 13 IS stout and spmous instead of slender and mconspicuouB, 
AS in A ctdtciformis Pleural hairs dal simple, not 
branched as m A cuhcifonnis , dpi spht mto 2-4 , m2 
barbed Palmate hairs on 11 about equal to those on suc- 
<:eedmg segments, not smaller as m Al cidiciforrms , leaflets 
longer and more fusiform The lateral hairs on I and II 
normal, but on III-VI long and stout, \?ith long conspicuous 
branches Spiracular apparatus as m culiciforrms ; 
ps very short with 3-4 hr. Saddle-hair spht at | its length 
from base into 2-3 br DistaL ends of large teeth on pecten 
not spht into teeth, but entue and blade-hke For other 
differences, see Puri, 1931 

Distribution * — ^Not recorded outside the Indian area 
Recorded m India by Puri, he cti , from Pudapadi and Caheut, 
JVIaiiAbar Dist , Madras Presidency 

Bionomics — ^Found breeding m tree-holes in the forest 
m company with A culictformtS^ 

Relation to Disease — ^Nothmg is known of its habits 
otherwise or powers of transmitting malaria (Pun, loo cit ) 

6 Anopheles harianensis James, 1911 f (Fig 20 ) 

James, m James and Liston, Anop Mosq of India, ed 2, p 76. 
1911 (A banwensis) Type-ioc Banan, near Mnrree, 
Western Himalayas, India Type 2 described, type m 
Brit Mils 

Synonym 

’ intermedriM Schmgarew, 1928, Russ Joum Trop Med vi, p 49 
(A *7i<6roiedtu«) , Martini, Flieg Pal Reg p 169, 1930 mgnpes, 
intermediua) Type-loc Turkestan (i) Syn by Edward, 
Gen Insect p 39, 1932 

Given by Chnstophers, 1916, as synon3anou5 with A pluwhtus, 
but shown latei by Edwarfs, 1921, to differ in some respects Known 
in India for some time as A plumheus var. hananetms, but it is clear 
from the larval characters as given by Fun tliat it is a distmct species 

Adult $ — K medium-sized to large dark anophehne (length 
of wing 3 2-4 4 mm ) , attitude anophelme-hke 

Head with interocular vertex triangular Scales over 
occiput of normal character, fornung a pronounced pale 
vertical spot , vertical chastse pale, few m number , ocular 
scales forming dense white area , antenor portion of mter- 
ocular space with very numerous elongate white scales , 
frontal tuft very conspicuous and milk-white Aniennce 
with some small scales on i , dark scales on first Js Palpi 
about same length as proboscis, thin, cyhndrical and smooth , 


* Pun 1929 6, p 402 , Covell 1931 a, p 29 , 1931 6, p 14 
t James and Liston 1911, p 76, Christ 1916 h, p 489, 1916 <z, 
p 475 , Edwards 1921 b, p 272 , CSinst 1924 c, pp 20, 81 See also 
“ Hypopygium,” “Pupa,” “Lana,” “Egg” 
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apical segment somewhat swollen, givmg shght clubbed effect , 
palpal mdex 0 56 , scabng appressed over greater part of 
organ and present on rbs , entirely devoid of pale markings 
PJiarynx as for the group dorsal papillae 12 m number 
Thorax of usual proportions apn with dark chaetie 
only , propleural bairs 2-4 Mesonotum with median area 
silvery grey, with frosted appearance m certam hghts , 
fossae and lateral areas dark , on median area narrow white 
scales extend about half-way to level of wmg-roots , no lateral 
scale-tufts on anterior promontory , lateral areas bare 
except for cbsetae , chatae and hairs pale in median area, dark 
on lateral areas or hghter towards margm Scutellum with 
dark hairs laterally and paler in median portion Pleurae 
darkish, sometimes with one or two dark scales , spnacular 
hairs present (3) , prealar 5-6 , upper and lower sternopleural 
formmg contmuous line of about 20 hairs , upper mesepi- 
meral with about 6 large and 10 smaller hairs 

WiTigs af about J length of wmg , its base only shghtly 
nearer wmg-base than that of pf , length of cell about half 
as long again as petiole , mdex 1'6 Scabng rather profuse, 
the scales rather long, with tendency to have pointed ends , 
laterals well developed and nearly meetmg those of other 
vems in region of af , max str 10-11 Wmg entirely devoid 
of pale markmgs 

Legs femora not swollen m basal half, dark nearly to 
base above but somewhat paler m basal half beneath, the 
apices with a conspicuous whith band about as long as femur 
IS broad , tibise dark, with white nng at termmation somewhat 
narrower than that on femur , tarsi entirely dark Coxse 
noticeably pale, with dark hairs on first pair , devoid of scales 
Trochanters all with hairs and scales 
Abdomen dark, with dull' grey hairs , devoid of scales, even 
on cerci 

Adult ^ — ^In general as m $ Antennas with some dark 
scales on first flagellar segment Palpi somewhat diffusely 
clubbed, apical segment rather rounded at end, preapical 
narrow towards base , margmal hair series imperfectly 
developed, only about seven inconspicuous hairs along ventral 
edge of apical segment and one or two on preapical segment 
Ungues with a basal spur Abdomen with a few dark scales 
on coxite 

Hypopygium * parabasal spmes 2 , inner a httle shorter 
than outer , both recurved at apex A large internal spme 
about I down coxite, recurved at apex Harpagones with 
three flattened spmes on the chitimsed dorsal lobe, the 


* Hypopygium Christ 1915 p 385 , 1916 b, p 492 
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Fig 20 



A bartanehets 

1 Wing of $ 2 & 3 $ and (J palp, same scale 4 Apical segment 

of (J palp 5 Vertex 6 Ptoallosome, standard scale 7 Har- 
pago, same scale 8 Dorsal lobe as it may appear if not fully 
displayed 9 Clypeal hairs of larva (after Pun) 10 ^nird 
abdominal segment, to show spine-hke character of hair 5 (hair 9 
IS very similar) (after Pun) 
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narrower of these often appearmg as a narrow sharp spmo 
when seen on edge, others not always distinguishable as 
two unless suitably flattened , two large sharp spines on crest 
ventral to the first-mentioned , a smallei spine, usually with 
a still smaller additional spme, on internal portion (fig 20, 7) 
Phallosome simple, papilhform, with rounded end Nmth 
tergite with edge of triangular area blunt, everted 

Pupa * — ^Accordmg to Senevet resembles closely A plum- 
dell's, diffenng only in a few mmor particulars The followmg 
IS taken from Senevet’s description for A plumbeus — 
Paddle external border with some mmute spines m 
posterior half, which are larger passmg backwards, and ate 
replaced m posterior ^ by hairs Paddle-hair short, thick, 
clutimsed , accessory hair of eclual length but hair-hke , 
a dark chitimsed rmg round base of paddle 
Spine iyill) withovi branches or with minute, scarcely 
visible hairs, bifurcate, at end (simple m bananensts\, accessory 
hair half length of spme , (IV-VII) short and pomted, 
J length of segment , (III) a httle shorter and stumpier , 
(II) absent 

Hair B (VI-VII) thick and pomted, half length of seg- 
ment , (II-Vj hair-like, somewhat shorter 

Hair C (Vn) mmute, bifurcate , (VI) duphcated (bifurcate 
in bananemts) , (II-V) small, simple 

Other hairs on segments II-VII are few, small, simple, 
or bifurcate 

Lakva * — ^Full-grown larva dark grey , head more or 
less uniformly very dark 

Predypeal hairs long, simple Clypeal hairs all simple, 
slender (see fig 20, 9) Frontal hairs reduced, simple, minute 
All other hairS of head simple Subantennal hair very small, 
simple, and mconspicuous Antenna smooth, dark , hair 
arismg from dorso-oxternal silrface a httle below middle 
of antenna short, simple, less than width of antenna in 
length , termmal hair simple or 2-3 br , sabres short , 
cone very long, bemg half length of sabres and twice length 
of finger Mandible without usual row of setae on dorso- 
extemal surface Maxilla with palp covered with fine 
setae , cone very short and dark Mentum with an even 
row of five teeth on either side of mediaii tooth, the last 
small 

Shoulder hairs is short, without basal tubercle , ms with 
large basal tubercle, stout , outer short, simple Pleural 
hairs as given in subgroup, but dp3 very minute and vpZ 


* Pupa Chnst 1916 6, p 495 , Senevet 1930, p 345 , 1931, p 82 
t Larva . Chnst 1916 b, p 493 , Edwards 1921 b, p 272 , Pun 
1928 b, p 521 , Iyengar 1930 o, p 771 , Pun 1931, p 83 
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sunple Hair no 1 <m metathorax not developed as palmate 
hair. 

Palmate, hairs well developed on II-VII, the hair repre- 
sentmg these on I simple or with 2-3 br Leaflets uniformly 
coloured, lanceolate, -with a few ill-deflned indentations on 
distal portion All hairs of abdomen comparatively thickened 
and spme-hke, noticeably no 6, lymg just dorsal to lateral 
hair, and no 9, lymg ventral and posterior to this hair, which 
are developed mto characteristic very stout triradiate spines 
Lateral hairs on I-VI long and stout, on I-III feathered , 
on Vn very short Tergal plates fairly small, except that on 
anal segment, which is very large, its edges nearly meeting 
m ventral hne Spiracular chitimsation shght Pecten with 
12-14: long and 4-5 short spmes, aU serrated m their baS'al 
portions , pecten-hair short ps long, simple osc with 6-8 
branches, nearly all very long, with hooked ends The 
mmute setae on the ventral surface are poorly developed 

The larva of A plumbeus differs notably from that of 
A bananensts m that hairs nos 5 and 9 on the abdommal 
segments are not developed mto the stout, dark brown 
tripartite spmes so characteristic of the latter species , 
oc branched , lateral hairs on IV-VI much more feathered 

Egg * — Somewhat lozenge-shaped, broad m nuddle, 
pomted towards each end , completely surrounded by 
a broad striated frill about J total width of egg, frill 
of a distmct thickness, with rounded edge Upper surface 
not so convex as lower Lower surface with some silvery 
polygonal markmgs 

InENTTEicATiON — ^The imspotted wmgs and conspicuous 
frontal tuft and femoral knee-spots at once distmgmsh this 
from any other Indian species 

Erom the European A plumbeus it is distmgmshed m the 
adult by the much greater development of white at the 
apices of the femora and more extended white scalmg on the 
mesothorax The gemtahc characters are very similar 
For differences in the larval and pupal characters, see under 
these respective sections 

From A daviger (bifurcatus), which occurs in East and 
Central Asia, it is distmgmshed at once by its darker colour 
and more vivid, almost silvery ash-grey median area of the 
thorax , also on gemtahc characters The somewhat similar 
North African A marten has a pale tache at che end of the 
wmg 

Distbib-otion — ^Not certainly recorded outside the Indian 
area, but probably occurs m Tubkestan (if A intermedius 


* Ego Chnst 1916 b, p 462 ; Christ and Barraud 1931, p 172 
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IS correctly quoted as a synonym) In the Indian area 
apparently restricted to the Noeth-West Himalayas at 
altitudes of 6,000-8,000 feet Recorded m Covell and 
Christophers, 1931, from Banan, Murree, Simla, Kasauli, 
Kangra Dist (Naggar and Sil Madham), and Kashmir (Dal 
Lake, Srinagar) 

BiONomcs — ^The habits are described by Christophers, 
1916 Specimens of A bananensts are commonly captured 
at dusk attempting to feed In parts of Simla, where this 
species IS common, it freely attacks man m the evemngs in 
verandahs, houses, etc , but is chiefly found in the day restmg 
inside hollow trees in the neighbourhood, many m such 
situations being gorged with blood, probably, to a large eirtent, 
of human origin The species feeds reaily under artificial 
conditions 

The larvae are found only m collections of water m tree- 
holes, the water havmg the usual deep brown coloration seen 
in such situations At Simla such breedmg places were 
chiefly in oaks Under artificial conditions the larvae 
greedily attack and gorge themselves on fragments of crushed 
insects thrown on to the water, and their behaviour suggests 
that this may be m nature an important element m their 
food-supply According to Puri, 1931, larvae show great 
individual variation in the time taken for growth, larvae 
of various mstars bemg present even when these have been 
hatched from the same batch of eggs. Like other tree-hole 
larvae (A annavdalei, A cvl%ciform%s), they are very readily 
reared provided food of the nature mdicated above is given , 
they appear much less affected by the usually adverse 
environment accompanymg artificial breedmg than are most 
anophehnes 

According to Kalmykoff (quoted by Schingarew), larvae 
of A trUermedius were found m a temporary artificial ground- 
pool in a wooded ravme, the pool being shaded and with 
a thick layer of dead leaves on the bottom 

Relation to Disease — ^The species does not appear 
to be associated with any prevalence of malaria in the con- 
ditions under which it is found in nature There is no 
experimental evidence regarding its powers of transmitting 
the disease 
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7 Anopheles lindesayi Giles, 1900 * ^Fig 21 ) 

Giles, Handb ed 1, p 166, 1900 (A Imdesati) "f Type-log . 
Baldoh, Western Himalayas, India Type $ in Bnt Mus 
Synonym 

maculaia Theo , 1910, Rec Ind Mas iv, p 1 (X lindesayv var 
maculata) Tyfe-loc Karseong, Darjeeling Dist, Eastern 
Himalayas, India Type described from 1 $ , type in 
Indian Mus , Calcutta Syn (of type-form) by Christ , Ind 
Med Res Mem no 3, p 24, 1924 
Recognized Vakieties 

japontcus Yamada, Eiseig Densenb Zass xiii, p 689, 1918 
(m Japanese) see Yamada, Sci Repts Govt Inst Inf Dis 
ill, p 222, 1924 (A japomcm) I^Stpe-loc Kanayama, 
Hokkaido ($$) and Mt Myogi (3,000 feet) ({}), Japan Type 
3 $$, 1 S Not recorded from the Indian area 
pJeccau Eoidzumi, Daiw Kenk Hokoku, vm, pp 17, 28, 34, 
1920 (m Japanese) see Yamada, 1924, p 219, see also Koidzumi, 
Trans 6th Congr F E A T M p 97, 1924 (A pleccau) Type-log , 
Musha (3,700 feet). Formosa TVpe paratype in Bnt Mus 
Not recorded from the Indian area 
nilgincus Chnst see under A hndesayt var mlgvncus 
cameronensis Eduards, Bull Ent Res xn, p 323, 1929 {A hnde- 
sayi ^ ar camtronensis) Type-log Cameron Highlands (5,000 
feet), Malay Peninsula Type type $ and allotype S in Bnt. 
Mus Not recorded from the Indian area 
htnguetcnsia King, Phil Joum Sci xlvi, p 753, 1931 (A hndesayt 
var benguetensts) T\pe-loc Bagmo, Benguet, P I Type 
§ reared from larva Not recorded from the India area 

Adult $ — largo dark anophelme (length of wing 
3 8-5 mm , some very large specimens may have the wing 
6 mm and rival A gigas m size 
Head with vertex not specially narrowed between eyes. 
Scales over occiput of normal character , a rather small 
white vertical area continued forwards in median hne as 
a hand of rather broad white fusiform scales , vertical chaetse 
white, about ten on each side, forming smgle line, the anterior 
somewhat thickened at ends AntenncB with t bare , a few 
dark scales on first fs Palpi about as long as proboscis , 
long, thin, and smooth, terminal portion often appearmg 
shghtly thickened , apical segment long, index 0 66 Seahng 
rather broad, black, appressed over greater part of organ , 
scales present on rbs , the organs entirely devoid of pale 
markings 


♦Systematic James and Liston 1911, p 62, Clinst 1924 a, p 11, 
Yamada 1924, p 222, Christ 1931, p 321, King, 1931, p 754 Seealso 
Giles 1901 6, p 160. 1902, p 323, Tlieo 1901a p 203, 1902, p 381, 
1907, p 40, 1910 a, p 14, 1910 6, p 1, Blanchard 1905, p 169, 
James and Liston 1904, p 117, Girist 1910 a, p 470, 1924 c, pp 24, 
83, 1920, p 870 Sco also pp 124-127, footnotes Foi non-Indian 
\arieties son roformccs given under “Varieties” and Christ, 1931, 
p 321 

t See King 1931, p 754, who notes Blaiii hard’s correction to 
A hndesayt 
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Pharynx as for group , dorsal papillse 8. 

Thorax of usu^ shape ojm -with a dense tuft of erect 
scales , propleural haurs 3-6 Meaonotum with median area 
markedly hghter than foss% and lateral areas , erect pale 
scales on middle of ap and continued back on mesonotum 
a short distance , a few duU scales on lateral portions of 
promontory , median area mainly coveted with rather pale 
chsetse and small pale hairs , fossae and lateral areas bare 
except for chsetse Scutellum with dark chsetse laterally and 
hght chsetse m middle area Pleura darkish, with a pale 
honzontal hne, devoid of scales , spiracular bnstles absent , 
prealar about 5 , stemopleural with 2 in upper group and 3 
in lower , upper mesepimeral 8 or more 

Wtngs with of somewhat over J length of wing , base 
only shghtly nearer base of wmg than that of pf, about half 
as long again as its petiole , mdex 1 7 Scahng rather profuse 
and compact , sq_uames and lateral scales somewhat broadly 
fusiform , max str 9-10 , somewhat larger scales present 
at cross-veins (mner end of veins 2 and 3) and sometimes ^ 
at bifurcations, givmg the wmg a variable degree of dark 
primitive spotting Markmgs as shown m fig 21, 1 (see also 
“ Variation ”) 

Legs fore femora Shghtly swollen m basal half Fore 
and mid-femora dark nearly to base above and beneath, 
also at apices except for some mdefimtely pale scales about 
jomt which give appearance of imperfect knee-spois Hind 
femora (fig 21, 4) with a broad white band occupymg about 
^ before distal \ of femur, also white beneath for about 
its inner | , apex with a few pale scales about the ]omt 
Tibise da^, without any definite apical pahng Tarsi entirely 
dark Coxee pahsh, without scales Trochanters pale, the 
first only with scales 

Abdomen dark, with hghtish hairs , devoid of scales, even 
on cerci 

AduIjT ^ — ^In general as m $ Antenna with some dark 
scales on first /s Palpi about as long as proboscis, clubbed , 
apical segment as long as penultimate , margmal hairs on 
apical segment few and mconspicuous, on penultimate 
segment formmg complete senes, two to three deep, on 
both margms of ventral aspect of. segment , apical hairs of 
segment 3 formmg a dense tuft , hairs fine, numerous, rather 
silky, palp entirely without pale markmgs_ TJngnes with 
spur Abdmim entirely devoid of scales, even on coxites 

Eypcpygmm* parabasal spmes 2j mner a httle shorter, 
but about same thickness as outer, bent at tip , outer straight. 


♦ Hvpopyoium Christ 1915, p 388 , King 1931, p 754 {bengueienna) 



l/lOO mm 


Standard scale 
for leaflets 


A Undesai/i' 

1 Wing of $ 2 & 3 $ and $ palp, same scale 4 Bind femur, 

type-fonn 5 Ditto, var mlgtrtctu 6 Vertex 7 Haipago, 
stmdard scale 8 Leaflets of one side of phallosome, type- 
form , standard scale for leaflets, e e , half again that for haipago 
and full phallosome 9 Leaflets, var nilffificus, same scale 
lO" Clsrpeal hairs of lan>a (after Puri) 11 Mentum (after Pun) 
12 Fore tarsal claw of ^ 
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not bent nor booked at tip One, or sometimes two, well- 
developed internal spmes about middle of coxite Harpa- 
gones dorsal lobe with three flattened chastse, a largo 
single spme on crest , a shorter, thinner spme on mper lobe 
(see fig 21, 7) Phallosome rather parrow and long, carrying 
a large number of very fine needle-hke leaflets, with a few, 
somewhat flatter and broader, arising in several rows jfrom tke 
membranp and iiumbermg on each side 18-20 or more Nmth 
tergite with a blunt triangular eiqaansion 
Pupa * — Paddle index 1 66 , external border with 
small spmes towards base, rapidly becoming hairs which, 
on the posterior and internal border, form a complete fringe, 
hairs reaching length of paddle , paddle-hair about ^ 
length paddle, slightly curved, ace ban*' f length paddle- 
han, simple 

Spine (VIII) with 3-4 lateral branches and dividing 
apically mto two , acc hair as long as spine, simple , (V-VII) 
curved, pomted, about half length of segment, (II-III) 
mmute, nnchitimsed 

Hair B (III-VII) as long , or almost as long, as segment, 
with 3-4 br on segs VI-VJl, 3 br on III-V 
Hair G (VII) as long as segment, 3 br , (IV-VI) as long 
as segment, 2 br , (III) as long as segment, 3^ br 
Hair 5 simple on seg VH (simple IV-V, doubtful other 
segments) 

Labva I — ^Head with a broad median black area extending 
from posterior end of the frons-clypeus to beyond bases 
of frontal hairs, always very characteristic 
Clypeal hairs aU slender, simple, the pc sometimes bifid , 
ac with bases nearly touching Frontal hairs not reachmg 
bases of ic Subantennal hmr normal Antenna darker 
in digtal half, with rather large spmes on basal half, hair 
arismg from base, a httle longer than width of antenna, 
branched (6-9) , termmal hair long and spht about middle 
into 3-4 br , cone ^ length sabres and twice length finger 
Mentum with a row of four teeth on either side of median 
tooth, first and last smaller than the other two, which are 
adequal and sharp-pomted 

Shovlder hairs inner without conspicuous tubercle, short, 
with about 10 hr , middle stouter and about twice as long 
as mner, with about 12 br , outer short, simple, arising 
mdependently Pleural hairs as given for subgroup Hair 


PtrpA Senevet 1931, p 93 (as A gigas var sirnlensis see Senovet 
1932 

t Larva Pun 1931, p 103 See also Steph andChnst 1902 a, pW, 
James 1902, p 43, James and Liston 1904, p 117, 1911, p 
Stnckland 192S, p 561 , Pan 1928 b, p 521 
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no 1 on metathorax forming well -developed palmate hair, 
with 15-22 lanceolate leaflets 

Palmate hairs well developed on II-VII , hair no 1 on I 
very short, sphttmg about middle into 3-4 hr Leaflets 
umformly dark brown, filament differentiated but broad 
at base, indentations at base shallow and extendmg along 
edge Lateral hairs on I-III long, stout, feathered , on 
IV very long, slender, sphttmg near base into 3 br , on 
VI-VII verj' short, 3-6 br Tergal plates fairly small 
spc well developed, nearl 3 '^ touching anterior portion of mps, 
which IS fairly broad Pecten with 9-13 large, 6-8 short 
processes, all slender ps long, dividmg near base mto 4-5 br 
osc with 6-7 long br , the ends of winch form hooks , some 
ends of tsc also slightly curved 

Egg * — ^Upper surface narrow , with an anterior and 
posterior demarcated area of about equal length, each about 
i of egg-length Lower surface with a polygonal network 
Floats very long and broad, occupymg about middle f of 
egg-length toudbng margin of upper surface throughout 
their whole length , float-terminations very large, flat, 
rounded , float-ridges about 20 Frill narrow, endmg usuallj’ 
in short tag at float-junction 

Variation — ^There is a considerable a,mount of variation 
in the pale spots at the ends of certam Vems m the tj^pe-form 
Most usually there is a pale spot at the end of 3, 4 2, 5 2 and 6, 
but anj' of these may be missmg, though practically never 
all, and 4 2 rarely , in addition, there may be pale spots at 
either or both 2 2 and 4 I White bases to the fore and mid- 
femur are usually not conspicuous, as they are in the southern 
forms, but in well-marked specimens they may be quite 
vivid 

The following table gives the chief characters of the 
described varieties of A lindesayi — 


1 All vein-termmations dark except 2 1 

and 6 

At least one other vem-termination with 
pale spot 

2 Hind femur with a pale nng at base equal 

to j the distal white band, remigium 
With dark scales 

Hmd femur with the pale nng about equal 
to the diameter of the femur m length , 
remigium ivith yellow scales 

3 Hmd femur with ventral aspect pale for 

4 of its extent at base 
Hind femur with or less pale ventrally 
at base 


2 

3 


cameronemis 


mlgiricus 

4 

5 


* Eog Gill 1912 &, p 3 Christ and Barraud 1931, p 172. 
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4 Hmd femur with a Ime of (lark scales on the 

dorsum extending to, or nearly to, the 
trochanter type-form • 

A broader area of white at base of hind 
femur dorsally pleccau 

5 Hind femur dark above nearly to trochanter , 

usually pale for about i of its length 
ventrally at bass japomcub 

Hmd femur usually pale for once or twice 
its diameter at base dorsally , usually 
about the same amount ventrally or up 
to f its length benguete■ns^B 

Identification — ^The characteristic markings of the hmd 
femora, without the presence of outstanding scales, at once 
distmguishes this species f For identification of the type 
and variety, see table given m section on “Variation” and 
under A hndesayi var mlgincus 
Distribution — A hndesayi has been recorded from a 
number of locahties at high altitudes m different parts of the 
Oriental Region and also at lower altitudes in Japan and 
North China, always m one of the varietal forms already 
mentioned The type-form is not recorded out of the Indian 
area 

In the Indian region the type-form is restricted to the 
northern areas, being recorded from numerous locahties 
along the Himalayas, in the hills of the NWF Province 
and Baluchistan and the Khasi and Jamtia Hills, Assan 
{Coveil and Ghnetophers, 1931) 

Bionomics — A hndesayi is a montane species most 
prevalent at altitudes of 4,000 feet or over and recorded 
at 8,940 feet elevation {Gkll, 1920) It is a wild species not 
specially frequentmg houses, but found several times m houses 
at about 3,500 feet {Stnckland and Choivdhury, 1927), 
and also not mfrequently taken in the village houses about 
Kasauh , it is stated to enter houses freely in search of food 
{Gill, 1923) It feeds readily in nature and experimentally 
on human blood, and was found feedmg freely throughout 
the day m a small wood at an altitude of 7,500 feet at Shdlong 
{Shortt, 1924), and bitmg freely at dusk near its breeding 
place by Gill, 1912, who also (1923) fed this species experi- 
mentally 

Breed^g occurs especially m small clear pools in the rocky 
beds of mount am torrents, but also m miscellaneous breedmg 
places such as pools and ditches connected with gardens 

* Var mamtlata, described by Theobald, is a specimen showing 
the dark spots on the wing-fidd due to scale aggregation (prumitive 
spotting) rather prominently, as is common in well-developed examples 
of the typical form , , 

f The i'lOsely allied A welhnglomantis (of Malaya) is smilwiy 
coloured, but is distmguished by the black scales at the tip of the hina 
femur bemg suberect, formmg a tuft , see also A aataticua an 
A annandalei 
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or cultivation m the hills Larvae are still to be found 
m reduced numbers throughout the cold season The adult 
insect has been found restmg among rocks and boulders 
near breedmg places (Gill, 1923) 

ReIiAtion to Disease — Gill (1923) infected one out of four 
dissected with the parasites of B T malaria (oocysts) There 
IS no evidence of its actual imphcation in malaria transmission 
in nature 

7 a Anopheles lindesayi var nil^ricus Christ , 1924* 

Christophers, Ind Joum Med Res xii, p 13, 1924 {A lindesayi 
var nilgiricus) Type-log Nilgin KUs, South India Type 
S and $ in Brit Mus 

Adult — ^DifiEers from type-form as follows — ^Hind femora 
dark at base except for a conspicuous milk-white nng at 
extreme base about as long as femur is wide , similar rmgs 
on other femora Distal white band on hind femur less 
extensive, about I in place of | of the femur-length measured 
on Its dorsal part , femur more swollen distally None 
of the wmg-vems show any white spots at their termmations 
except 2 1 (which enters the apical spot) and 6 , vein 3 
generally more extensively pale , knee-spots more pronounced , 
there is a shght difference in the Nilgiri form being somewhat 
more golden, as agamst a silvery tmt m the northern form, 
and the southern form is distinctly larger 
Hypopygium leaflets of phallosome distmctly stouter, 
less needle-hke, some of them serrated Harpago not dis- 
tmgmshable from that of the type 

Larva — ^Differs from type-form in the following re- 
spects — Given by Puri as larger (6 8 mm ) Head-spots 
distinct and separate, not formmg contmuous median dark 
area ic relatively longer, spmes on antenna more numerous, 
antennal hair rises nearer base (J— length) , termmal hair 
usually simple ts with 13-15 Sr , not scattered, but 
closely set Lateral hair of HI with fine short, barb-hke 
branches much shorter and finer than in type-form Pecten 
with 9-11 long and 9-13 short br 
Distribution — Occurs at considerable altitudes (6,000- 
8,000 feet) in the Ndgin and other plateaus m the extreme 
south of the Pemusula It has not been recorded from Ceylon 
(vide Covell and Christ , 1931) 

Bionomics — ^The breeding places are similar to those of the 
type-form {Pun, 1931) 

Relation to Disease — ^There are no observations on its 
power of transmitting malana experimentally, or evidence 
that it may act as a carrier in nature 

* Christ 1924 a, p il , Puri 1931, p 107 
DIPT — VOL IV K 
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8 Anopheles gigas Giles, 1901 * (Fig 22 ) 

Giles, Entom Month Mag ser 2, p 196, 1901 (A gigas) 
Type-loc Coouoor, Nilgiri Hills (6,000 feet)^ S India Type 
1 {J and 2 $? cotypes m Bnt Mus 
Becoonized Vabieties 

Jormosus Ludlow, 1909, Canad Entom xli, p 22 (A formosus) 
Type-loc Camp John Hay, Benguet, Luzon, P I Tipe $ 
descnbed , type ? in U S Nat Mus {vide Dyar and Shannon, 
1925, p 86) Not recorded from Indian area 
simlensis James, 1911 see under ,4 gigas vat stmlensia 
ref Ilians Alcock, 191o see undei A gigas vat refutans 
baileyi Edwards, 1929 see under A gigas var batleyi 
An unnamed \ ariety is also recorded from Sumatra and described bj 
Swelleng , 1920 (^), p 16, 1921, p 129, for lar\ a, see Swell andSvtell, 
1919 a, p 24 (unclassified larAa no II) 

Adult $ — ^Very large, with hght-coloured, conspicuousl} 
spotted wings (length of wing 5-6 mm ) , attitude anopheline 
Head with scales of normal type, with a rather narrow 
creamy vertical spot , vertical chsetae pale, ending in front 
in a large cluster of chsetse and elongated scales, which 
with the ocular scales, form a conspicuous frontal tuft 
Antennae -with some small dark scales on t and darkish and 
paler scales on first, usually also on second, fs Pal'pi with 
index 0 66 Rather thin, but scahng somewhat erect, 
especially toward base, giving a rough effect dark , unbanded, 
or with a few pale scales at some or all of the joints , apex 
dark 

Pharynx as for the group dorsal papillse 10 
Thorax apn with dense tufts of dark truncated scales , 
propleural hairs about 12, stout and long Mesonotum with 
median area pale, fossae and lateral areas brown , median 
area with numerous hght chaetse and light yellowish scale- 
hke hairs, latter becommg a conspicuous tuft of narrow, erect 


* Systematic James and Liston 1911, p 64, Christ 1924 o,p 12, 
1931, p 317 See also Giles 1901 o, p 196, 1902, p 316, Theo 
19016, p 308, 1902, p 374, Blanchard 1905, p 184, Christ 1924 c 
pp 25, 84 , Yamada 1924, p 240 , Edwards 1926, p 23 (distinct from 
edwardai) See also references on pp 133-4 (footnotes) 


1 Wmg of $, var simlerms 2 ? palp, type-form, usual appearance 
3 Ditto, var simlensis, same scale as wing 4 3 palp, lar 
simlensis 5 Vertex, var simlensis 6 Apical portion of hind 
femur, var simlensis 7 Ditto, type-form 8 Leaflets of one 
side of phallosome of type-form standard scale for leaflete 
9 Harpago of type-form, t’o standard scale 10 Dorsal lobe 
of harpago, var simlensis 11 Leaflets of phallosome, var 
simlensis, standard scale for leaflets 12 Dorsal lobe of harpago 
var simlensis, standard scale for leaflets 13 Leaflets, var 
baileyi 14 Processes 'of 9th tergiue, var simlensis 15 Para 
basal spfnes, var simlensis 16 Pleural hairs of prothorax (after 
Pun) 17 Base of front tarsal claw of 3 
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scales on median area of ap , fiat, dark scales present on 
anterior face of promontory laterally , lateral areas -with 
numerous pale chaet® , fossas with some scattered pale hairs 
Scutellum with large and smaller hairs conspicuously hght 
coloured Pleurae darlash, with horizontal pale bands in the 
usual positions , devoid of scales , spiracular hairs about 10, 
forming rather dense tuft , prealar bans about 15 , upper 
mesepimeral 20 or more , upper and lower groups of sterno- 
pleural about 4 and 7 respectively, or may be more 

Wings with a/ about \ of wing-longth , petiole about half 
length of cell , index about 1 6 , boldly ornamented, as 
shown in fig 22, 1, for the variety, but differmg m certam 
details, notably in absence of pale interruption on costa and 
vem 1 towards apex, so that there is a continuous, or nearly 
continuous, dark area between apical hnd subcostal pale 
areas , also a pale spot on outer half of vein 6 , inner accessory 
spot continues to extreme base of costa Apical pale spot 
extends to just before 2 2 , fnnge dark from 2 2 inclusive, 
with pale fringe-spots at 3, 4 1, 4 2 and 6 1, as well as a large 
spot (present in all the forms) between 5 and 6 Scahng 
rather compact and defined , scales rather broad, fusiform 
or clavato, max str 9-10 Haltcres dead black, contrastmg 
with the pallid base 

Legs with front femora distinctly swollen in basal half 
Femora of all the legs dark broivn, often somewhat mottled, 
with a pale band at extreme base not exceeding width of 
femur in length and not strilangly wliitc , apices narrowly 
pale On mid-fcmora a pale spot may be present towards 
tip, but IS usually not conspicuous unless leg is viewed some- 
what from posterior aspect, so that pale area at back of joint 
and extending somewhat on to femur and tibia is displayed, 
when it can be scon that any spot present is a small extension 
of this , this effect is quite distinct from the large conspicuous 
dorsal spot seen in var stmlcnsis and var batleiji Tibiai 
in all legs pale at base and tip, on hind logs with a triangular 
pale area at the swollen tip Tibio-tarsal and tarsal joints 
narrowly pale-banded, usually about equally basal and apical 
Coxae noticeably pallid, first and second with a few scales 
anteriorly, third ivith a few scales posteriorly Trochanters 
palhd, first pair with some scales, others with hairs only 

Abdomen pale, with pale hairs , devoid of scales even 
on cerci 

Adult $ — ^In general as m $ Anlenna with some dark 
scales on first fiagellar segment Palpi with club-§egments 
constricted at jomt 4r-5 , margmal hairs on seg 6 incon- 
spicuous, those on seg 4 forming series 4-5 deep along both 
margins of ventral aspect, numerous hairs at the swollen 
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apex of seg 3 , fine and siiky, fight yellowish in colour 
Distal I of seg 6 pale, a broad pale band at 4-5, chiefly on 5, 
and a broad pale band at base of club and at pseudo-joint , 
in some specimens greater part of dorsum of club pale Wings 
usually with dark markings more restricted than m § , 
a preapical pale area on costa extending on to vem 2 1 is 
commonly seen Ungues with a stout basal spur Abdomen 
devoid of scales, but numerous dark scales on outer aspects 
of coxites 

Hypopygium * . parabasal spmes 2 , inner about half 
length of coxite, shghtly shorter and shghtly stouter than 
outer, flattened towards end and hooked (bill hook-shaped) , 
outer \ as long agam as mner, straight, endmg sharply in 
fine straight pomt A well-marked internal spme about 
5 down coxite , numerous small hairs on anal surface 
Harpago with three (or four) flattened spines on dorsal portion 
of dorsal lobe, these with rounded ends and fine termmal 
pomts , a stout, flattened spme arising separately internal 
to these, and two long, and usually a third small, hairs on 
inner lobe (fig 22, 9) Phallosome relatively short, ^ coxite, 
somewhat squat and broad at base, shaft tapermg , with 
about seven leaflets, mcludmg spicules, as shovTi in fig 22, 8 
Nmth tergite with marked processes, about as long as interval 
between the processes, shghtly clubbed f 

Pupa (var simlensis) J — Paddle mdex 1 4 , external 
border denticulate almost to antenor extremity, teeth less 
marked in basal quarter, in posterior third abruptly replaced 
by thm, short hairs which extend as far as the short paddle- 
hair 

Spine (VIII) stem with 2-3 stout hairs on each side at 
its base and dividmg apicaUy mto 4-5 stout hairs, accessory 
hair simple (VII) curved, slightly pointed, ^ segment , 
(V-VI) ditto, but i segment , (II-IV) much reduced, non- 
chitmised 

Hair B (IV-VII) branched, almost as long as the segment 
(3 br on VH, 4 on VI, 4-6 on IV-Y) , (III) 5-6 br , half 
segment 

Hair C (VII) stout, simple, shghtly longer than segment , 
(VI) 2 br , shghtly longer than segment , (III-V) several 
branches, about length of segment or a httle shorter or longer , 
(II) 3 br , half segment 

Hair 5 simple on all segments 


* Hypopygium Christ 1915, p 386 , Sing 1931, p 753 
t King states that these are not apparent in the Philippine variety ; 
they are practically as large as in A hyrcanva in all the Indian forms 
t Pupa Sene\et 1931, p 83 (as A hndesayi . see Senevet 1932) 
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Larva * — ^The largest anophelme larva occurring m the 
Indian area, length. 7-10 mm 

Clypeal hairs ic simple , oc about half their length, and with 
2-3 or more branches Frontal hairs normal Antenna 
rather stout, with only very xmnute spmous projections 
on shaft , hair arismg &om mtemal aspect at about ^ from 
base, a httle longer than breadth of antenna, with 5-^ br , 
terminal hair with 3-^ br , cone and linger ^ sabres Mentum 
with four teeth on each side of median tooth, the three 
anterior equidistant, fourth further back , median and next 
tooth rounded, anterior pair also blunt and small 
Shoulder hairs mner without conspicuous basal tubercle, 
with 3-8 lateral br , middle about three times the length 
of inner, with 8-10 long br , outer short, simple, ansmg 
from tubercle of middle hair Melalhoracic hair no 1 not 
developed as palmate hair, the hair very short, with 3-6 br 
Pleural hairs as m subgroup, except that dpi is spht into 2-4 
and vpl longer than usual, \ length of anterior haurs 
Palmate hairs well developed on III-VII , hair no 1 on 
I and II very short, with not above 5 br Leaflets with 
undifferentiated fllament , mdentations shallow and scattered 
along border of tlistal half of leaflet , length of leaflet on 
mid-abd seg. 0 119 mm Laleral hairs on I-III long, stout, 
feathered , on IV-V long and spht near base into 3-5 and 
2-3 br respectively, on VI-VII very short, with 4r-8 and 3-5 br 
Tergal plcUes of moderate size spc well marked , mps 
fairly broad anteriorly Pecten with 6-8 long and 14^16 
short projections ps long, 4-6 br , osc with 6-8 long 
branches, ends formmg rather poorly developed hooks 
Egg — ^Unknown. 

InENimcATiON — A gigas or its varieties cannot be 
mistaken for any other Indian species A edwardsi from 
Japan, which somewhat resembles it, has three spots on vem 6 , 
scales on the ventral aspect of seg 7 in the female , a frmge 
spot at 5 2 and scales on the lateral portions of the anterior 
promontory brown, not black, as in A gigas 

The different varieties are distmguished as follows — 

1 Mid-femur vuth a large pale spot on dorsum 
tou ards apex , vem 6 without a pale spot 
on outer half, bases of femora with 
conspicuous pale rmg twice diameter of 
of femur, and milky white 2 

Mid femur without such spot , vem 6 with 
a pale spot on outer half , bases of femora 
only inconspicuously pale 3 

* Labva Swelleng 1919 a, p 24 (Sumatran var ) , Iyengar 1922 a, 
p 632 (tail-hooks). Carter 1925, p 84 (reftUans), Pun 1928b, p 521, 
1931, p 113 (type and \ar iwilensis) , King 1931, p 761 (var /or- 
mosus) 
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2 Fringe dark at vein 3 and throughout rest 

of e\tent, except for usual spot between 
\ euis 3 2 and 6 (see also remarks under 
this fonn) . var bailey t 

Fringe pale at vein 3, and possibly at other 
\ems following this (see also remarks 
imder this form) , var simlenais 

3 Fringe spots present at 3, 4 1, 4 2, and 

5 1 (see also remarks under tins form) type-form 
Fringe all dark from vein 3 onwards, except 
for usual spot between 5 and 6 . var refvtans * , 

var fonnosus , 
var from Sumatra 

Distribution f — ^AIl the forms of A gigas are normally- 
recorded only from high altitudes, usually 6,000 feet or over 
The tj'pe-form occurs, so far as is known, only at high 
altitudes in the Nilgms and other hills of South India 
I t has been recorded from Coonoor, Nilgiri Hills (6,000 feet) , 
Ootacamund, Nilgiri Hills (7,000 feet) , Ivodaikanal, Palm 
Hills , Neutral Saddle, Lower Palm Hills 
A giga^ is stated by me (1916) to occur at Pachmarhi 
(4,000 feet, m the Central Provmces) The Pachmarhi 
specimens are, however, no longer m the collection, and 
it IS not kno-wn whether they were the type or other forms 
As this locahty is widely separated from the others, and some 
doubt even exists as to the correctness of the record, con- 
firmation of the presence of the species is necessary The 
same remark apphes to the record by Nurse from Deesa, 
Palumpur Agency, Gujarat | 

Bionomics — ^A vald species, not normally found frequentmg 
houses It is apparently attracted by hght, and at Ootaea- 
mund sometimes taken at the bilhard-table, etc Cornwall 
did not succeed in getting the type-form to feed on human 
blood, but succeeded vuth pigeons , it has also been observed 
to feed on chickens {Samud) and on a bull {Senior While, 
1021 ) 

The type-form breeds in fresh-water springs and ponds 
AMth vegetation at the edges, seepage ponds connected -with 
springs, marshy places among grass, and small pools along 
shallow trickhng hiU-streams [Fun, 1931) At Coonoor 
it breeds practically all the year round [Comuall) 

Relation to Disease — ^Nothing is known regarding the 
power to transmit malaria under experimental conditions, 
and in nature it is extremely improbable that it acts as a carrier- 
species [CoveU) 

* Tliese fonns appear v erj similai and, until more studied it v ould 
be premature to attempt to separate them 

t See Christ 1931, King 1031 , and references given by these authors 
X Gi\en by Thee. 1907, p 31 
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8 a Anopheles gigas var simlensis James, 1911 f 

James, in James and Liston, Anop Mosq of India, 2nd ed p 6G, 
\^\i (Patagiamyia aimlensis) Type-loc Western Himalayas 
Type specimens were seen by James from Mahasu near Simla, 
from Garhwal, and from Murree , a ^ecimen from the last 
locality IS in the Brit Mus, and two specimens from Mahasu 
m the Malaria Sur\ ey of India collection 

Adult $ — ^Differs from the type-form m the following 
particulars — No pale spot on vein 6 , mid-femur with a large 
pale spot on dorsum towards apex (fig 22, 6) , inner accessory 
dark spot on costa short, not extending to extreme base, 
and shorter than external spot The palpi are more dis- 
tinctly banded, rings whiter , the white scaled bases of the 
femora are whiter and broader, more sharply defined and 
conspicuous 

The fringe in this form shows two conditions form a 
with pale frmge-spots at vein 3 (if not included m apical 
spot) and 4 1 only (with usual spot, however, at 5-6), and 
form h with pale fringe-spots at veins 3, 4 1, 4 2, and 5 1, 
m addition to the usual spot at 6-6 (thus in this particular 
resembling the type-form) It is not known if these are 
distinct varieties, but, if so, they frequent^ occur together 

Adult ^ — ^Fringe commonly dark, wuthout interruption 
from the apical spot, as in var bailei/t 

Hypopygium differs from the type-form as follows — 
Leaflets of phallosome more numerous, larger, and with 
more obviously serrated leaflets (see fig 22, 11) , harpago with 
six or more spines on the dorsal lobe, four forming a group 
on the more dorsal portion and two somewhat larger spines 
arising more or less separately more ventrally (see fig 22, 12) 

Lakva J — Clypeal hairs oc simple , pc usually split 
mto 2-5 hr instead of simple, as in the type-form , leaflets 
of palmate hairs somewhat shorter (0 09 mm ) , hair no 2 
on abd seg II has 4-6 in place of 6-10 in the type-form 

Pupa — See under type-form 

Distkibution — ^The Westekn Himalayas from the United 
Provinces to the Indus What is probably this form has 
been recorded from the followmg localities, those from which 
specimens have been seen by me being maiked with an 
asterisk — ^United Provinces, Kalighat (Garhwal) (6,000 
feet), Banbassa, Dehra Dun (2,000 feet) *, Roorkee (plams), 
Bareilly (plams), Saharanpur (2,500 feeti * , Punjab, Simla 
(7,000 feet) *, Mahasu (8,000 feet) *, Kasauli (6,000 feet) *, 
Dharmpur (4,000 feet) *, Murree (7,000 feet) Karnal 
(plains) * , Kangra, Manali (6,000 feet), Rahla (8,000 fee^, 

1 Systematic James 1911, p 66, Christ 1916a, p ^67, 1924f 
pp 25,84, 1924 a, p 12, 1931 p 317, Yamada 1924, p 240, Fdwards 
1929, p 323 

f Larva James 1911, p 68, Pun 1931, p 117 
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Karaun , Chamba, Bakloh (6,000 feet) *, Dalhousie *, Bara 
Nullah , Kashmir, Gulmarg (8,500 f^t) *, Nara Nag 
(7,000 feet) *, Arau (8,000 feet) * , N W F Province, 
Abbottabad (4,000 feet) * 

Bionomics — ^An alpine form rarely oceurrmg below 
6,000 feet altitude, but taken sometimes at lower altitudes 
near the hills (see “ Distribution ”) At Karnal (Cattle- 
breedmg Farm) it was taken by Dr G Macdonald breeding 
in a weU t It is a wild form, not normally found m houses 
{James, 1911 , GkU, 1920) The female in captivity will suck 
human blood [James, 1911) 

The variety breeds m small ponds [James) and in permanent 
pools [GilV\, and especially m smtable pools by the sides of 
streams, usually under an overhangmg rock In Kashmir it 
was found breedmg m peaty water on uplands [Christophers, 
1931) It IS commonly taken about Aprd or May around 
Kasauh , on the higher hdls usually August and September, 
at which latter time it is very abundant m Kashmir , it was 
taken in February at Saharanpur by Bruce Mayne f , see 
also Irvme, 1929 

Relation to Disease — ^There is no experimental evidence 
regarding its power of transmittmg malaria, nor any reason 
to suppose it acts as a earner m nature [Covell) 

8 b Anopheles gigas var baileyi Edwards, 1929$ 

Edwards, Bull Ent Bes xx, p 323, 1929 (A grgas var batleyi) 
Tvpe-loc Yatung, Tibet (10,000 feet) , Sept 1927 [Lt -Col 
F M Bailey) Tvpe $mBnt Mus 

Adult — ^Very similar to var simlensis except for the 
contmuous dark &mge, as descnbed It may show (as also 
may var simlensis) an unmterrupted subapical dark spot, 
but equally often has an interruption as is usual m var sim- 
lensis The leaflets of the phallosome are very similar to 
those of var simlensis except that they may possibly be 
even somewhat stouter and more serrated , the harpago 
shows a similar arrangement of spmes to var simlensis 

Larva § — ^As described by Steickland, 1925 (as A gigas), 
has simple outer clypeal hairs 

Distribution — This appears to be the form of A gigas 
which occurs in the Eastern Himalayas, Assam, and Upper 
Burma and further east outside the Indian area 

Outside the Indian area it is recorded from || Central 
China (Szechuan) and Tibet (Yatung) In the Indian 


t Private communication 

t Systematic Edwards 1929, p 323 , Christ 1931, p 317 
§ Labva Strickland 1925, p 562 
II Eaust 1926 , Eduards 1929 
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area what is probably this form has been recorded from 
the following locahties| those verified by exammation of 
specimens bemg marked with an asterisk — Uppeb Bubma, 
Kalaw (6,000 feet) * , Assam, Shillong (5,000 feetl *, Dumpep 
(Khasi and Jaintia Hills), Doom Dooma (400 feet) *, Lak- 
himpur, Leboc (Cachar) * , North Bengal, Saidpur (plains) * 
Bionomics — A -HTld form, but taken in cattle-sheds and 
servants’ lines m scanty numbers at Shillong (Shortt, McGombie, 
Young, 1924) , two specimens caught in houses in Upper 
Assam (Watson, 1927) Captured by Strickland f attempting 
to feed at Yatung 

Breeds in small pools cut off from the mam stream or formed 
by springs or leaks , prefers pools of which the depth is 
comparatively great as compared ’ivitli the area (Shortt) , 
clear rocky pools or perennial spnngs (McGombic Young) 
At Shillong prevalent from October to March (McGombie 
Young, 1924) , taken at Yatung by Col Bailey (Edwards, 
loc cit ), by Capt Mulhgan f in September, and by 
Dr Strickland f m July 
Relation to Disease — ^Nothmg known 

8 c Anopheles gigas var refutans Alcock, 1913 1 

Alcock, Joum Lend 8ch Trop Med ii, p 161, 1913 (A gtgas 
\ or rejutana) Typi. loc lulls of Ceylon Type 2 $ 
m Bnt Mu 8 from Mnekoliyo, Ceylon, nro probably tlio tj-pcs 

According to Edwards, 1929, this form has the wmg-firmge 
djl dark (except for the usual spot at 5-6) and a small pale 
spot on the middle femur above The palpi of the female 
are sometimes, but not always, pale at the tip (Garter) The 
larva § has been desenbed by Carter and has the outer 
clypeal hairs usually with 2-3 br , but <mmetimes simple 
l^corded only from Ceylon 

(b) Senes Lophoscelomyia. 

Edvards, 1032, Gon Insect 

Lophoscdomyia Tlioo , Entom .\xxmi, p 12, 1904 Typo, A asi- 
alicus Thco 

Type-spccies, A asmticus Theo 

For characters, see key under group Anopheles The 
affinities of the senes are somewhat intermediate between 
Anopheles and Myzorhynchus, but the hypopygial characters 
most nearly approach the former 

One species (with vanety) is recorded from the Indian area 

t Private communirntion , Capt Mulligan’s and Dr Strickland s 
specimens are m the Kasauli collection , 

J Systematic Alcock 1913 6, p 161. Carter 1925, p 68, Edwards 
1929, p 323, Chnst 1931, p 317 
§ Larva Carter 1925, p 85 
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9 Anopheles annandalei Bauu Prashad, 1918 * 

Baim Prashad, Rcc Ind Mus xv, p 123, 1918 (A annandalet) 
Type-loc Sureil (8,000 feet), Darjeeling Dist , Eastern Hima- 
layas Type described from 1 ^ m Indian Mus , Calcutta 
Synonym 

tijajasanensts Bnig, 1926, Geneesk Tijds Ned Indie, Ixvi, p 691, 
and Bull Soc Path Exot xix, p 805, Nov 192Q {Lophoscdomyta 
annandalet var djajaeanensts) Type-loc Djajasana, Garoet, 
Java (1,300-1,400 m ) Type described from 10 and 6 
bred from larvae Cotypes in Brit Mus Syn by Pun, Ihd 
Joum Med Res xvii, p 386, 1929 

Recognized Vabiety 

interruptias Pun, 1929 see under ^ annandalei vax interruplus 
A astaticua of Christ , 1915, referred to as sent from Ceylon by Col 
James, and the hypopygium of which is descnbed, is the vanety of 
annandalei hide Pun, 1929, p 394) A aetalicus is not recorded from 
the Indian area , for pomts of distmction, see under “ Identification ’* 

Most of the matenal availahle for study from India relates 
to the variety The type-form differs only very slightly 
from this m not possessmg a pale spot on the costa at the 
subcostal junction, m a less heavy scalmg of the mesonotum, 
and m havmg only 2-4 oblanceolate scales, m place of 8-12 
truncated scales, connected mth each group of the sterno- 
pleural hairg The larval characters are identical except 
that the dorsal anterior pleural hair of each segment is simple 
in place of hemg finely barbed, as m the variety Description 
of this species ■will therefore be given under the variety 
The type-form was origmaEy descnbed from Sureil (Dar- 
jeelmg), and further specimens have been obtamed from Sukna 
and Kurseong, in the same neighbourhood It has been 
recorded (as var djajasanensts) by Brug from Java, vide Pun, 
loc cit 

9 a Anopheles annandalei var interruptus Pun, 1929. 

(Pig 23 ) 

Pun, Ind Joum Med Res xvu, p 387, 1929 {A annandalei 
var interruptus) Type-loc Sukma, Darjeelmg Dist , Eastern 
Himalayas Tyte cotype $$ and $$ in Bnt Mus and 
Indian Mus , Calcutta , paratypes m Malana Survey of India 
collection 

Adult $ — A smaU auophelme (length of wmg about 
3 mm ) , at once picked out by the large conspicuous tufts, 
readily visible to the naked eye, on the hmd femora 
Head vertex between eyes of normal character , scales 
over occiput of usual type, -with a well-marked pale ■yeitical 
area Vertical chaetae white, m a smgle row of about eight 
each side, the antenor somewhat flattened, formmg poorly 


* Systematic Baini Prashad 1918, p 123 , Christ 1924 c, pp 22, 
82 , Brug 1926 o, p 591 , 1926 b, p 805 , Pun 1929 a, p 386 For 
hifpopygium, larva, and egg see under var tnferriipfits 
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developed vertical tuft ; a •well-marked line of ocular scales 
and some scattered ones on vertex Aniennos with some 
small, but conspicuous, white scales on torus , some mcon- 
spicuous dark scales on first flagellar segment Palp rather 
tLck, but not markedly shaggy , index 0 6 , apex dark 
and with narrow pale bands at bases of segments 3, 4, and 5 
Pharynx as for the group , dorsal papdlse 8 
Thorax wpn with black scale-tufts ; propleural hams 3-4, 
with one or two pale scales Mesonotum with median area 
dark, but contrasting with the still darker fossa and lateral 
areas , median area covered diffusely with scattered narrow, 
curved, almost hair-like white scales, aggregated to form 
a median tuft on anterior promontory , lateral areas of 
antenor promontory without scale-tufts Pleurae dark , 
some pale scales on stemopleuron , spiracular haws present 
(3) , prealar 5-6, with some pale scales , sternopleural u^iper 
and lower group each "with 3-4 hairs and fairly numerous 
white broadish scales (8-12) , upper mesepimeral few (3) 
Wings af about \ len^h of wmg , about half as long 
agam as its petiole , mdex 1 9 Scaling on greater part of 
veins of small, rather broad, rounded scales, max str about 8, 
of a dull grey colour , at cross-veins, bifurcations and other 
situations, as shown in fig 23, 1, are aggregations of much larger 
and broader scales, max str 16, of a deep black, givmg 
a marked effect to -the naked eye of conspicuous black spots 
A conspicuous pale apical costal spot, more or less contmued 
across wmg to frmge-spot at 3, a pale spot at subcostal 
junction not mvol'vmg first vem, and a narrow pale mterruption 
at the humeral, with an area on vem 1 which generally 
appears to be bare and shows up somewhat palely The 
only distinct pale spot is on 2 2 Ennge without spots other 
than that mentioned , border-scales dark, extendmg nearly 
to base of •wmg 

Legs front femora somewhat swollen m their basal 
half All femora ■with a white band at base about equal to 
diameter and (except for the special ornamentation referred 
to below) dark beneath and at their tips Mid-femur ■with 
a V-shaped white spot on dorsum near apex Hind femora 
with apical third covered •with long outstanding scales, white 
distally and black more proximaUy, fonnmg remarkable 
conspicuous tilfts almost as large as the head of the mosquito, 
and at once apparent, even on naked-eye examination Tibiffi 
dark throughout, mcludmg tips Tarsi entirely dark Femora 
and tibiae sometimes somewhat mottled Fore coxae darkish, 
nnd and hmd pallid , fore and mid with a conspicuous tuft 
of curved outstandmg scales on posterior external surface 
Abdomen dark , some darkish scales dorsally and ventrally 
on Vni , cerci devoid of scales 
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Adult $ — ^In general as m $ AntmncB with some dark 
scales on first flagellar segment Palpi clubbed , dark 
except for a narrow pale band across club at base of apical 
segment , one at b^e of club and one at pseudo-jomt , 
margmal hairs few and mconspicuous Ungues with spur 
Abdojnen with scales dorsally and ventrally on VIII and 
on coxites, 

Hypopygium * parabasal spines 2 , inner shorter than 
outer, but only shghtly thicker , both with fine recurved 

Fig 23 


A_ annandalet Var interruptus 

Wing of $ 2 & 3 $ and ^ palps, same scale 4 Vertex 5 Hmd 

femur 6 Apiccd portion of mid-femnr, sbowmg V-shaped spot 
7 Fhallosome, standard scale 8 Haipago, ditto 9 Clypeal 
hairs of larva (after Fun). 9 a Outer clypeal hair, showing another 
form of branching (after Fun) 10 Fleural hairs of nght side 
of mesothorax (after Fun) 


* HxpoPYGitrai Christ 1916 b, p 385 


( 
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sharp points A well-developed internal spine shghtly 
below half-way down coxite Harpago with three expanded 
blades arismg from dorsal lobe, two large spines on crest, 
and a smaller hair-like spine on inner lobe (see fig 23, 8)' 
Phallosome poorly chitimsed, without leaflets or terminal 
thickenmg Nmth tergite with blunt everted processes 

Pupa — ^Undescribed 

Labva* — Clypeal hairs ic simple, oc branched (see fig 23, 9) 
Frontal hairs greatly modified, mner about as long as normal, 
but delicate and simple , middle and outer much reduced! 
very short, with appearance of ordinary small branched 
ham Subantennal hair peculiar, with 3-7 dorsal branches 
and one long ventral, curved downwards and stout Antenncs 
dark and, for tree-hole breeding species, stout , ham short, 
a htt'e longer than width of antenna m some larvse, arising 
from external surface about ^ from base , cone long, half 
length of sabres Mentum with a row of five teeth on each 
side of median tooth, first three subequal and large, next 
two small 

Shoulder hairs inner without basal tubei*cle, famly large, 
with 10-13 hr , muddle twice length of inner, 14-19 br , 
outer rising from tubercle of middle ham, very short, but 
usually bifurcate or trifurcate at tip Pleural hairs as given 
for subgroup The chitinous tubercles with the projection 
very poorly developed, but produced into tmy spme near 
its dorsal end on the meso- and metathorax Ham no 1 
on metathorax with 7-12 br rising close together, usually 
flattened 

Palmate hairs well developed on II-VII , ham no 1 on I 
very short, and may be simple Leaflets uniformly coloured, 
with sallow serrations and filament usually imperfectly 
differentiated , length of filament 0 1 mm Lateral hairs 
on I-III long, stout, feathered , on IV-VI also long, but not 
so stout, nsmg from basal tubercle and feathered , on VII 
very short, 5-6 br Tergal plates rather small Spmacular 
chitimsation well developed, not touchmg, though close to, 
anterior portion of median plate Pecten with large number 
of spmous projections, most of which are long (16-19), and 
5-7 of which are a httle shorter than the others ps long, 
simple or bifid osc with 6-8 comparatively long branches, 
the amount of hooking shown by which is very variable 

The whole ventral and lateral surfaces of the larva are 
covered with conspicuous small curved setae, givmg it 
a characteristic shagreened appearance 


* Lauva Pun 1931, p 107 See also Baini Prashad 1918, p 123 . 
Brug 1926 a, p 591, 1926 6 p 805, Iyengar 1922 6. p 526, Purl 
1928 6, p 521 ; 1929 a, p dS'i 
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Egg * — ^Boat-shaped Upper surface moderately broad, 
marked ■with polygonal network , lower surface •with reticular 
pattern as on upper surface Floats extendmg nearly fiom 
end to end of egg, touchmg margm of dorsal surface , 
nearly as broad m median area as lateral aspect of egg, but 
narrowmg sharply to fine pomts at ends , float-ndges about 
25 m number Frill narrow, restncted to a very small antenor 
and posterior demarcated area not above of the egg-length 
Identebication — ^The only species that can be confused 
■with A annandahi are the Malayan species A asiahcus 
and A welhngtonianus, the former breedmg commonly m bored 
bamboos, the latter found under conditions similar to its close 
relative A hndesayt The foUowmg table gives the chief 
pomts of distmction between the species hairmg outstanding 
femoral tufts — 


1 Toft formed of black scales only, with 

a white area of flattened scales proximal 
to black 

Tuft formed of white and black scales, white 
scales distal to black 

2 Palpi of $ unbanded, or with some pale 

scales only at jomts 3-4, mesdnotum 
with hairs only except anteriorly , scahng 
at base of af forming moderate aggre- 
gation of moderately broad scales , no 
fnnge-spot at 3 , abd seg Vni with 
conspicuous yellow scales Larva with 
antennal hair branched and subantennal 
hair simple , mtegument not shagreened 
ventrally 

Palpi of 9 with three pale bands, meso- 
notum with numerous scales over whole 
median area , scahng at fork very dense 
and scales veiy broad, a fnnge-spot 
at 3 , abd seg VTII not yellow Larva 
with simple antennal hair and branched 
subantennal hair , integument shagreened 
ventrally 

3 Subcostal spot present , mesonotum more 

scaly , more numerous scales on pleurae , 
dorsal antenor pleural hairs of all segments 
■with fine barbs 

2^0 subcostal pale spot , dorsal antenor 
pleural hairs simple 


xodlmgtontanus 

2 


(malleus 


3 


\mterruptits 
annandalei var 

annandalei (tsrpe-form) 


Distribution — ^Not recorded out of the Indian area 
Withm the area has been taken at Sulma, Tmdhana, and 
Kurseong, near Darjeehng, in the Eastern TTtmauav as , 
at Silchar and Nongpoh, m the Eliasi and Jamtia Hills, 
Assam , and m Ceylon ^see note under type-form) 


* Eon Pun 1929 a, p 387 , dmst and Barraud 1931. p 172 
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Bionomics — ^Both the type and var interruptus have 
only been taken breeding in feree-holes, usually in deep forest 
or wooded country Gravid females have been collected 
in nature and oviposited under artificial conditions {Pun) 
Some first-stage larvae collected at Nongpoh by the writer, 
aind brought nearly 2,000 miles in the tram to Kasauh during 
the wmter, hatched out eventually as fuU-sized specimens, 
bemg fed on fragments of insects and without other pre- 
cautions 

Relation to Disease — There is no evidence regarding 
its power to transmit malaria or of its playing any role in this 
disease , it is very improbable that it ever acts as an important 
malaria carrier 


(cl Senes Myzorhynchus. 

Edwards, 1932, Gen Insect 

Myzorhynxihus Blanchard, 1902, G B Soc Biol liv, p 793 Type, 
A sifiensis Wied 

Type-species, A hyrcanus var sinensis Wied 

For characters of the senes, see under group Anopheles 
In addition to characters there given, the series differs firom 
senes Anophdes and LopJwschelomyia in havmg the harpago 
more compacted and cfaitirased and with a fused club on the 
dorsal lobe, and the dpi pleural hair of the larva stout ^d 
branched near the base mto 3-6 spine-hke branches They 
are all large blackish anophehnes, with a very pronounced 
anophehne attitude, marked prothoracic tuft, and mixed 
scaling on the wings 

The following species and vaneties are recorded from the 
Indian area — 

Palpi without pale markings m the female 
A barhirostns Van der Wulp 
A barbvrostna var ahomi Chowdhury 
A pseudobarbirostns Ludl 
A um&rosus Theo 

Palpi with pale xnarkmgs m the female 
A hyrcanus var sinensis Wied 
A hyrcanus var nigemmits Giles 

The followmg gives the more obvious distmctions between 
such forms of the Myzorhynchis senes as occur, or might 
possibly occur, in the Indian area — 

? palpi entiiely dark * 

With a scale-tuft on venter of 7 segment 

in 9 barbirostns and allies t 

Without such a tuft umbrosus and allies -f 

* There are often patches (not bands) of white scales on tlie palpi of 
the male in A barbirostns , the broad wmg-scalmg will at once snow 
that it is not A hyrcanus 

t See imder these species for further details 
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$ palpi with some pale scales 

Last tarsal segment of hind leg com- 
pletely Mhite No scale-tuft on 
clypeus * 

Last tarsal segment of hind leg not so 
Without scale-tufts on venter of VII 
(in 9)> OT on cljrpeus towards 
base ((J$) 

Leaflets of phallosome very 
large, serrated 
Phallosome without leaflets 
With scale-tuft on VII (in $) and 
on cl}rpeus (d$) Leaflets of 
phallosome small, dehcato, ^ or 
less length of whole organ . 


[tanus 

alboUsniatus , mon- 


separalus 

hunten 


hyrcanus 


10 Anopheles hyrcanus var nigerrimus Giles, 1900 1 (Fig 24 ) 

Giles, Handb of Gnats or Mosq ed i,p 161, 1900 (^ ntg&rrimusi) 
Tcte-loc Calcutta, India Type 9 described , type $ in 
Brit Mus 
Synonyms 

? nero Doleschall, 1851, Nat Tijds Ned Indie, xiv, p 383 {Culex 
ntro) Typb-loc Gombong, Middle Java (vide Edwards, 
Ind Joum Med Res x, p 473, 1932) Type non-existent 
indtensts Theo , 1901, Mono Cul i, p 146 (A sinensts subsp 
tndtensis] Type-log Madras Type 9 m Brit Mus 
Syn by Christ , Ind Med Res Mem no 3, p 29, 1924 
1 puraati Laveran, 1902, C R Soc Biol liv, p 907 {A pursali) 
Typb-loc west of Fursat, Cambodia Type 9 descnbed 
Syn , of A hyrcanus, by Edwards, Gen Insect 1932 , this is 
most probably var nigernmus, but may be var sinensis 
benileyi Bentley, 1902, Ind Med Gaz xxxvii, p 15 (4 bentleyi) 
Type-log Tezpur, Assam Type 9 described , location un- 
known Syn by Chnst , Ind Med Res Mem no 3, p 29, 1924 
minulus Theo , 1903, Mono Cul m, p 91 {Myzorhynchus minvtus)^ 
Type-log Lahore, Punjab, India Type described from 
1 9 , type m Brit Mus ' Syn by James and Liston, Anop 
Mosq of India, ed 2, p 120, 1911 
argyropus Swelleng , 1914, Geneesk Tijds Ned Indie, liv, p 334 
(Myzorhynchus argyropus) Type-log Java Syn byBarraud 
and Christ , Rec Mai Surv u, p 271, 1931 See also p 153 


* In the argyropus form of A hyrcanus the last segment may be 
mamly or entirely white , the scales on the clypeus will decide 

t Systematic Chnst and Kliazan Cbond 1915, p 196 , Chnst 
1924 c, pp 28, 86 , Yamada 1924, p 223 , Edwarck 1929, p 321 
See also Giles 1900, p 161 , 1992, p 305 , Theobald 1901 a, 

pp 134-145, 1902, p 373, 1903, pp 89, 91, 1907, p 86, 1910 a, 

p 51 , James and Liston 1904, p 79 , 1911, p 120 , Blanchard 1905, 
p 190 , Leicester 1908, p 30 , Stanton 1912 S, p 8 , Strickl 1913 a, 
p 139 , Alcock 1913 a, p 101 , Chnst 1916 a, p 480 , SchufE and 
Swell 1917, p 20, Mangk 1919, p 47, Ednards, 1920, p 129, 

19216, p 274 , Rodenwaldt 1921, p 156 (pilot), Walch 1924a, 

p IS , Carter 1925, p 69 , Borel 1929, p 28 , Martuu 1930, p 146 
(Turkest ) , Barraud and Christ 1931, p 271 , Baisas 1931, p 425 
See also references onpp 146, 149-51 (footnotes) 

{ Called also by Giles (ibvd ; Anopheles sp 6, from Calcutta 
DIPT. — VOL IV L 
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For synonomy of A hyreanus Pallas and its vaneties, other than 
those dealt with here, see Christophers, 1924 r, p 28 , Edwards, Bull 
Ent Res xx., p 324, 1929 , and Yamada, 1924, p 230 
Walch (Meded Volks Ned Indie, aax, D 1, p 44, 1930) has described 
a larva having the characters of Leicester’s descnption of A pedikeniaius, 
and, pending further information, A pedttcentatue Leio has not been 
placed among the synonyms of this form 

Until Edwards (Bull Ent Res x, p 129, 1920) grouped A sinensts 
along with A pseudopictus and allied forms, under A hyreanus, 
the Indian variety was very generally known as A stnensts Wied 
Christophers and Khazan Chand (1915, p 199), followed by Christophers 
(1916 a, p 480), distmgmshed a Chmese form (stnerms) as distmot 
from the darker Oriental form This was first named var vanus, 
but as Walker’s varius was clearly not a form of A hyreanus, it was 
later (1924) given by the latter author as var mgemmus, which name 
has precedence over other synonyms 

The vaneties of A hyreanus now generally recognized are var 
pseudoptcivs (Italy, etc), var pictus (Eastern Mediterranean and 
Palestme) , var mesopotamtee (Lower Mesopotamia) , var stnensis 
(Chma, etc ) , var mgemmus (Onental Region) * All these forms 
are difficult to distinguish in some individuals at least, and close 
similarity in the leaflets of the phallosome and larval characters, as seen 
m material available, seem to indicate that they are no more than 
varieties Senevet has indicated pupal differences, notably in the 
paddle, of A hyreanus (Palestme) and var mgemmus These differ- 
ences appear to me, however, less defimte than implied by the author 
mentioned, and to be at most a matter of some difference m degree 


Adult $ —Large (length of wmg 3 6-6 mm ) , very dark, 
anophelme attitude very marked 
Hmd, scales on occiput of normal type, extendmg low 
down on postgenae , a "well-marked white vertical spot , 
vertical chsetae formmg a single hne extendmg to front of 
vertex, white chsetse very shghtly modified, formmg a con- 
spicuous tuft , ocular scales well developed and long 
Antennce with some small pale scales on torus and numerous 
broad white scales, usually on the first five or more flag^ar 
segments Palp with index 0 6, covered tooughout whole 
length "With long erect scales, givmg markedly shag^ effect , 
black, with a white apical band and nanowiih pale bands at 
2-3 3-4, and 4-6 1 . some scales on membrane at base 
Glypeus with a large tuft of black scales laterally towards 
base Mandible with about 40 teeth , maxilla 16 
Pharynx i as for group , dorsal papiU® 8 
Thorax apn furnished with dense tuft of outstan^ 
black scales, propleural hairs 4 or more Mesonoton 
dark, almost black, median area not markedly hghter 
fossm and lateral areas , median area covered with rather 

* The following varieties are described from 

var marzmowskii, var fleroun, and var - under 

ticulars of these and the ahove-mentioned forms, see unaer 


Identification ” , , -nrfape 

t Sometimes with indefinite white scaling along tqiper surfac 

j Phabvnx Manalang 1929, p 436 



Fig 24 



A hyrcarvus \a.T mgcmmus , also var smensis (7) 

Wing of S 2 & 3 $ and 3 palpii same scale 4 Vertex 5 Leafiets 
of phaDosoTiie (form from Siam vntih very broad tarsal banding), 
standard size for leaflets 6 Ditto (specimen from Pumea Diat , 
India) 7 Ditto, var emensts {^ecimen from Kalaw), same 
scale 8 Harpago, j'l, standard scale 9 Club seen on fiat 

10 Parabasal ^ines 11 Processes of 9th tergite. 12 CflypesI 
hairs of larva 13 Pleural hairs of prothorax 
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numerous light curved hairs, becommg scales in the middle 
of anterior promontory, where a tuft of white scales is formed , 
very marked tufts of scales on lateral areas of promontory, 
often somewhat pahsh above , fossae with scantier hairs 
Scutellum with the large hairs dark Pleurae dark, marked 
with the usual pale horizontal hues , spiracular hairs present, 
usually about 5 , prealar numerous (about 15) , upper 
mesepimeral about 10 , sternopleural with the upper and lower 
groups numbermg about 4 and 10 respectively, latter usually 
with a scale or two 

Wings large (three tunes length of thorax) , af about 
J length of wing , mdex 1 5 , petiole about half length of cell 
Ornamentation of wmg as shown in fig 24, 1 , pattern often 
somewhat confused, owing to dark and pale scales both being 
present on the veins together, often pale scales present 
m middle of vein, and laterally extended scales dark , in some 
places dark scales present on lower surface of wing, and are 
seen through wing-membrane when upper scales are pale 

The apparent apical pale spot is really subapical, being 
proximal to the junction of vein 1 with the costa, and not 
contmuous with the pale apical frmge-area , apex of wmg 
IS very characteristically widely and contmuously pale to 
beyond vem 3 In this vanety the subcostal spot does not 
usually completely, if at all, mvolve vem 1 and is very commonly 
small and fleok-hke , stems of vems 2 and 4 usually all dark, but 
not mvanably so , usually no frmge-spot at 5 2, but one 
18 occasionally present , border-scales often conspicuously 
pale or creamy, but may be darkish, especially m middle 
portion of wmg Scahng heavy and profuse , scales broadly 
fusiform and laterals widely spread, m anterior portion of 
wmg meetmg, or nearly meetmg, scales of contiguous veins , 
max str about 12 

Legs antenor femora markedly swollen m basal half 
Femora dark to base or nearly so , front pair dark beneath, 
often with a pale area towards apex postenorly, others usually 
more or less pale beneath , dark or narrowly pale apically 
Tibiae usually pale on one aspect for whole length, and 
also usually pale at base and more or less apically Tarsi 
very variable m extent of marlang , usually with pale apical 
bands of moderate extent on segments 1-3 on fore and mid- 
legs and segments 1-4 on the hind legs, very commonly 
with the joint 3-4 on the hind legs with banding also , in 
series the extent of paling is much greater, mvolvmg half 
the segment on the front legs and a large part of the more 
distal segments on the hmd legs, these being sometmes 
almost entirely pale (argyropus form) Front coxae wite dark 
and often pale scales anteriorly, the mid and hind with 
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a conspicuous tuft of erect pale scales externally towards 
apices Trochanters with scales on fore and nuddegs, 
those of the hind legs with hairs only. 

Abdomen dark, devoid o f sca les, except a tew towards 
posterior border of tergite VUE and a tuft of black scales 
ventrally towards the apex on segment VH Cerci with 
hairs only 

Adult $ — ^In general as in $ Antenna without scales 
on jSrst, flagellar segment Pal^i clubbed, the last two 
segments clearly articulated and constricted somewhat 
at ]omt Margmal hairs on segment 5 few and inconspicuous , 
fonnmg a row 4-^5 deep on either border of segment 4, 
numerous hairs ansmg from apex of 8 Scah^ rather 
profuse and mchned form tufts, with black and white 
ornamentation , apical segment white apically and usually 
over greater part of outer surface, dark at base and e^es, 
some white scales along inner dorsal margin , preceding 
segment pale at apex and over greater part of median area , 
segment 3 pale at apex and usually with pale hue of con- 
spicuous scales along dorsum , a well-marked white area 
at pseudo-jomt and often some pale scales on segment 2 
Ungms with basal spur Abdomen devoid of scales (and 
lacking ventral tuft shown by female), but with numerous 
scales on coxites 

Hyjpopygium * parabasal spmes 2 , inner about J length 
of coxite, stputer than, but about half length only of outer , 
end flattened, sharply pomted and shortly recurved ^ outer 
nearly straight, tapermg, and not recurved at end A weU- 
marked mternal spme about half-way down coxite Harpago 
with a flattened club on dorsal lobe and two simple spmes 
on inner lobe (fig 24, 8) Fhallosome approachmg half length 
of coxite , usually with about 5 leaflets, but sometimes 
as few as 2 , leaflets small, dehcate, the largest lanceolate, 
serrated, and often with subtermmdl tooth, givmg it a vmy 
charaot^tic bifid appearance (filg 24, 5, 6) Nmth tergite 
with long processes, about as long as the mterval between 
them, distmctly clubbed 

PtJPA — PaAMe mdex 1 , external border in middle 

t with small, appressed spmes, replaced m postenor ^ by 
ehcate hairs , paddle-hair short, straight, or nearly so, 
simple , a co h air f paddle hair 
Spine . (Vlil) poorly developed, with2-3 fine lateral branbhes 
and 2 fine termmal branches , acc hair as long as spme. 


* HvpoPVGnjM . Chnst 1916, p 389 , SweDeng 1921 a, p 109 . 
1921 6, p 38 , Borel 1929, p 28 , Eaisas 1931, p 444 
t Pupa Senevet 1931, p 86 See also Co^ 1903, p 328 
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Simple , (Il-Vn) short, blunt, thick, reduced m size on more- 
antenor segm ents . 

Eavr B: (Vil) half length segment, 6-7 hr ; (III-VI) 
half length of segm ent, 16-16 br 
Hair C . (Vfl) f length of segment, 2-3 hr ; (IH-TI) 
about half length segment, 3-6 br on 5 and 6, more 
numerous br on 3 and 4 , (H) reduced, 7-8 br 
Hair 5 bifurcate on sega. III-VI, simple on VII. Most 
of the other hairs simple or bifiircate, except hairs^S and 4 
on segs 2-4, which may have several branches 
LAJB.VA*.-^lypedl hairs: Jc sunple, oc dendntically 
branched, witiii. 50-60 termmal branches (fig 24, 8) * pc 
with 2-3 br. or rarely 4-5 Fronted hairs normal, long 
Antmnoe very stout, umformly pigmented, small spmes 
well developed on inner aspect , hair arising from mtemal 
aspect about -middle of anteima, with 8-12 br , termmal 
hairs 6-10' to. ; sabres relatively long, a httle less than half 
length antenna. Long setts forming cluster on dorso-extemal 
surface abotrtniHd<fift- ^ mandibl^ mcukedl y plumose, not 
simple as m other'4arvffl. Mentum very small, with four 
teeth on each side of median tooth, last of senes often very 
small. 

SJmdder hairs • mner without conspicuous basal tubwole, 
short, simple, or sometimes spht mto 2 or 3 , nMdle 
stout, feathered , outer simple, arising mdependently. Kete- 
tharacic hair no 1 develop^ as palmate hair. Pleural hairs 
as m subgroup, d^l- haviz^ 3-4 s^ branches. 

Palmate hairs well developed on IH-VIT , ham no. 1 
on I and H poorly developed, with 9-18 leaflets Leaflets 
lanceolate, with shallow mdentations scattered along distal 
length of leaflet on mid-abd seg O' 126 mm Lateral 
hairs on I-III long, stout, feathered; on IV-V long and 
spht near base mto 2-3 to , on VI-VII very short, with 
4-6 br Tergcd plates not very long, but fairly broad. 
Spiracular ohitinisation poorly developed and widely sepwated 
from median plate, which is not very broad antenorly. 
with 6-9 long and 12-17 short projections, which are without 
serrations along their dorsal borders, the two outermost 
projections somewhat longer than the other long ones. 


IS, 

no,. 


• Labva • Pun 1931, p 121 See obo Steph and Chnst 1902 J, p 7 
James and Lwt 1904, p 79, 1911, p 122, Stanton 19p 6, P » 
191&, pp 160, 170, 1916, p 128; Swefl and Swell P 

1920 6, p 86, Mangkoewinoto 1919, p 47; Swell 1921, P . 
Lambom 1921, p 91 (tail-hooks) , Iyengar 1921, p 216 (toor bto J ,. 
1922 a, p 630 (tail-hooks) ; Carter 1926, p 84, Senior 
p 217, Pun 1928 6, p 621; Walch and Soesrfo 1929, p 464 
Walch 1930, p 44 {j^ditcenvitva) , Borel 1929, p. 28 ,' Montoohadsky 
1930f p 656 (spir aj^ } , Baisaa 193i| p 425 (Phibpp ) 
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jps 'With 3-4 br osc with 6-6 long br , with stout ends, 
but not very sharply curved, and fomung poorly developed 
hooks Hair no 0 very short and spht near its middle mto 
3 br on Il-Vlil 

Ego * — Of whale-backiype Upper surface narrow, straight, 
extendmg &om end to end of egg , unomamented Lower 
surface with network of pale polygonal markings Enll 
very narrow, reduced practically to white Ime, striated, 
eztendmg all round upper surface Floats not touching 
margm of upper surface , long, occupymg about middle J 
of egg , moderately broad, occupying about half lateral aspect 
of egg , with small crescentic float-tenmnations , float-ndges 
30-35, narrow, very regular and smooth 

Vabiatiok — A hyrcanus shows a considerable amount of 
mdividual variation m the wing-n\arkmgs, and the somewhat 
indefinite type of wmg-pattem m^es such variation difficult 
to define ^e range is chiefly m more or less darkness or 
paleness of the wmg and discreteness and vividness of the 
spottmg The effect is largely dependent on the amount 
of pale scahng on the stems of veins 2 and 4 , where these 
are practically all pale a wing with discrete wing-spots is more 
hkely to result , their uniform darkness is largely responsible 
for the general dark effect of the wmg m vai. mgerntmia. 
The extent of scattered pale scales on vem 1 also largely 
affects the general appearance of the wmg Scahng of the 
remigium is nearly always pale except m var nigemmus, 
m which form it may be either dark or pale The extent 
of pale markmg on the tarsi vanes very greatly m var rnger- 
riitms, Imt, apparently, less so m other forms Many specimens 
of var nigemmus fail to show any pale basal bandmg on 
segment 4 of the hmd leg 

Larvae of A Tiyrcanus &om Palestme do not appear 
to differ m any particular fi:om those of var mgemmus f 
The pupal characters as given by Senevet for the Palestme 
form and var nigemmus would appear to differ m some 
respects, but as regards the paddle characters, those given 
by Senevet for var nigerrimus appear to us identical with 
those for the Pdestme form as shown by such material as is 
available for study Baisas has mdicated a difference between 
the characters of the leaflets of the phallosome in var niger- 
nmus and var sinensis, but this appears to require further 


* EoG' Steph and Christ 1002 a, p 12; Christ and Barrand 1931, 
p. 173 

t Dr I M Fun has kindly examined some larval skins brought 
by Capt P J Barraud from P^estme, and is unable to find any 
chaiaoteiB which differ from those shown m var nigemmus 
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work before it can be accepted as, though the somewhat 
bifurcate mam leaflet is seen m var nigerrvmus from Amntsar 
to Siam, yet the more lanceolate leaflet is also seen m many 
Indian specimens, regardmg which there seems no reason 
to doubt their bemg of this variety 
A satisfactory subdivision of the species is at present 
scarcely possible, but the followmg appear to be vanetal 
forms which can be more or less readily recognized — 


1 Tarsal banding narrower , hind tarsus with 

apices of segments only pale (if segment 4 
IS mvolved the whole segment may be 
difiusely pale) Subcostal spot larger, 
and mvolvmg vem 1 equally with the 
costa . . . 

Tarsal bandmg broader , hmd tarsus very 
commonly shows also base of segment 4 
pale Subcostal spot smaller, not mvolv- 
ing, or only mcompletely mvolvmg, 
vem 1 , often fleck-hke (comma-diaped) 
Wmg dark , stems of 2 and 4 dark , 
a fnnge-^ot at 5 2 unusual Dark area 
at base of vem 6 usually long IFemale 
p^pi with the more basal bands poorly 
marked, that at 3-4 not nearly so distmct 
as that at 4-6 Commonly produces 
forms with marked tarsal ornamentation 
Oriental Begion 

2 Female palpi with the more basal bands 

poorly marked, that at 3-4 not nearly 
so distmct as that at 4-5 A frmge>q>ot 
at 5 2 commonly present Dark area at 
base of vem 5 short, usually dot>like 
Chma, etc 

Female palpi with the pale bend at 3-4 
as broad as that at 4-6 Dark area 
at base of vem 6 long 

3 Segment 4 of hmd leg pale or Savescent 

through whole length 

Segment 4 of hmd leg not so 

FoAn with wmgs discretely jotted, 
much as m var paetidoptcius . 

Form with sufEused wmgs and many 
pale scales on costa, etc 
Form with dark wmgs , stems of 2 and 4 
dark 


2 


var ntgemmia 


var einensta 


3 

var peeudoptctiw * 
hyrtanua (^e) (var. 

[jnctus). 

(var ptetm) 

(var mesopotamue f ) 
(var tnahmouh t ) 


Martuu gives for Asia Minor, the Caucasus, and Turkestan 
the following, additional to the above : — ^Palpi -without 


* Fdwards considers it doubtful if this is a geographical form, and 
thinks it probable that it may be a vanant oi,pitAvs 
•f Though very distmct m many respects, it is doubtful how far 
mesopotamuB forms a true variety , along -with it m Mesopotamia 
are forms which correspond to Mwctim’s description of var mahmoutt, 
and for the present it seems preferable to regard all these as hyrtfinue 
type, corre^ondmg to var pi clue of Edwards 
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pale znarkuigs — ^var. mamnowskit Schmgarew , from seg 3 
to apex of hind tarsus pale — var fierom Potsch , fifth segment 
largely pale (as m argyropus) — popom Sohmg , tarsi dark 
except for apical bandang, the TPmgs mth dark pattern very 
pronounced, and dark scaling m region of cross-vems forming 
large dark area 'with that on costa (« e , vein 1 without scattered 
pale scales and stems of 2 and 4 ^k ) — mahnunuti Martim 
A argyropus Swell is the extreme form of 'var mgemmus 
in which pa^g of the hmd tarsus has proceeded so far that 
the last few segments are largely pale and the last segment 
sometimes, though rarely completely, white 
Distbibtjtton — A hyrcanus var mgemmus has a "wide 
■distnbution m the Onental Region Outside the Indian 
area it is recorded ftom Celebes , Temob , Aloe , Phujp- 
piNES * , Borneo , Sumatra, (with Nias, Eiouw, Lmga, 
Banka, Enggano, Natuna, Bdhton, Kanmondiawa Is ) , 
Java (with Krakatau) , Cocetn-Chtna , Tonkin , Siam , 
Mat. AY Peninsula 

In the Indian area A hyrcdnua is represented by this variety 
except for a comparatively small area m the north-west 
of Burma, where var sinensis also occurs The vanety has 
been recorded from many locahties throughout India, Burma, 
and Ceylon, its limits so fax as present records go bemg 
Peshawar, Kohat, and Bannu m the north-west and the 
frontier of Assam, and north and south Burma m the east 
It has been recorded m all the subdi'viEions used by Covell 
except m Baluchistan and the Andamans 
Bionomics — A hyrcanus var mgemmus is a "wild form 
breeding mdependently of the proximity of habitations 
and not commonly found restmg m houses and cattle-sheds, 
though often captured in an mcidental way among other 
species m such situations (1-2 per cent of collective catches 
in Bengal by Sur and Sur) It feeds readily on human and 
animal blood, usually at dusk or by mght, but also sometunes 
by day even m full sunshine Watson, 1921, records it at 
I^an m houses feedmg on the inhabitants, and Eeegrade 
(Lashio, Katha) foimd it feedmg at dusk freely on cattle 
€8 per cent of captured females were found containing blood 
by Walker and Barber, 1914, and 45 per cent by Lambom, 
1922 Out of twelve precipitm reactions obtained by Walch 
and Sardjito, ten were for human blood 
A hyrcanus breeds especially m association 'with nce-fields 
{Kennck, 1914 , McGombiA Young, 1924) It is commonly found 
also m l^es, grassy pools, tanks, moats, swamps, borrow-pits, 
drams, edges of slowly movmg water (grassy streams and 


*■ Baisas 1931, p 437 
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ditches) {Bamaay , Iyengar, 1926 , PhiUypa, 1923 , OiU and 
H Svngh,\%'2Xi , Feegrade) It is usually found in open waters, 
but IS recorded by James and'Iiston m deep shady pools 
and by Hodgson m pools in shady gardens, etc Usually 
there is much aquatic vegetation It is a clean-water breeder,, 
but feegrade records it as commonly found m somewhat 
fouled water It is uot usually a brackish-water species, 
but IS given by Covell, 1930, in the list of species found in 
brackish or salt water 

A hyrcanus, bemg essentially a nce-field and swamp breeder, 
IS not commonly found at considerable altitudes, mdess these 
conditions are present It has not been recorded as yet 
from the lakes and marshes of the vale of Kashmir (6,000 
feet), and was not found by Gill, 1920, at Murree, b]it 
occurs on the Shillong (5,000 feet) and Nilgin (7,000 feet) 
plateaus 

Relation to Disease — The variety has not been expen- 
mentally infected m India or Ceylon, but has been shown 
to harbour aU three forms of the malaria parasite by Swellen- 
grebel and others m the Dutch East Indies It has been 
found naturally mfocted by Stanton m Malaya (2 gut- 
infections out of 87 dissected) and commonly by Walch and 
Walch, Doorenbos, and others in the Dutch East Indies 
It was found playmg the chief part as earner m an epidemic 
of malana on the east coast of Sumatra by the first-mentioned 
of these authors It is not thought in general to be an 
important earner in India {Covdl) 

10 a Anopheles hjrcanns var sinensis Wied , 1828 * 

Wiedemann, Anss zweifl Infl p 647, 1828 nnenau) TyW 
iiOO Canton, Chma Type (J and ? desenbed, type m 
Vienna Mus {mde Yamada, 1924, p 220, who found this 
identical with his specimens from Tokyo, Japan) 

Synonyms 

plumtger Domtz, 1901, IhsektenbSrse, zviu, p 37 (A plumtger) 
Type-ioo Hong Kong Type m Zool Mus Berlm (i»de 
Yamada, 1924, p 230, who found this identical with var 
stnenau) 

jesoenns Tsuzuki, Gumgahkai Zas. no 123, Suppl Oct 1001 
(yeaoensis) , also Cent f Bakt Abt 1, xxm, p 763, 1902 
(jesoensta) Type-loo Sapporo, Hokkaido (Jeso) Type 
unknown Syn by Jbeo , Mono Cul iv, p 86, 1907, and by 
Yamada, 1924, p 223 

For characters and distinction from other vanetal forms, 
see under A hyrcanus ybic nigemmus 


* Theo 1901 o, p 137 , Ghnst and Khazan Chand 1916, P » 
Yamada 1924, p 223 , Edwards 1921 c, p 629 , 1929, p 321 , Ch i Ho 
1931, p 107 (hypop ) , Fong 1931, p 604 (larva) For distnbution see 
Faust, 
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DiSTBiBtmoK — Specimens of this form have lieen seen onl^ 
from Ukhml, Manipur , Kalaw, S Shan States (S,000 feet), 
and Namtu, N Shan States, Btjbma 
Outside the Indian area it is recorded from China , 
Kobea , Japan , Fobhosa ; PpiLTPPrmBS , Tonkin 
Relation to Disease — ^Nothing is Tmown regarding its 
habits m India as distmct from var mgemmus It is 
considered to be an important malaria earner m China and 
Japan, and has been experimentally infected with B.T and 
Q parasites, but not with M T 

11. Anopheles harhirostrls Van der Wulp, 1884* (Fig 25 ) 

Van der Wulp, Notes from the Lejrdeu Museum, vi, p 248, 1884 
{A barbiroatns) Type-mc . Mount Ardjoeno, East Java. 
Type described from a smgle $ 

SmoHYus 

? vanua Walker, 1860, Joum Proc Linn Soc , Zool iv, p 91 
{A. Manus) Typb-ioo Makessar, Celebes Type J (lacking 
abdomen) m Bnt Mus Edwards, (Gen Ins 1932) says that 
the type is either A barbirostrts or A barbumbrostis (var jxtUidus 
Swell ), but it IS not possible to determme which, and that 
if these forms are regaled as varieties of one ^ecies the name 
vanus should be used 

T martvM Laveran, 1902, G !R Soc Biol liv, p 907 (A martint). 
Type-loc west of Pursat, Cambodia Type unknown. 
Syn ? by Edwards, 1932, Gen Ins 

Adult $ — A large blaek anophelme (length of wmg 
3*8-4 6 mm ) , attitude markedly anophelme 
Head scales oil occiput of normal type, but rather short, 
broad, and close set, and extendmg well down on postgense 
a small, pale, vertical spot , mterocular vertex narrow, straight, 
vertical chsetse very stout, mainly dark, fonmng a Ime the 
antenor hairs of which nse very close together , the usual 
hnes of ocular scales associated with these Antennoe with 
some small dark scales on t and numerous dark, and 
some paler, scales on fs segment Paljn markedly shaggy, 
covered throughout with long outstandmg, broad, hgulate 
scales , entirely without pale ma^kmgs , mdex 0 73 Lmium 
shaggy m basal portion Clyperts without a scale-tuft 
laterally 

Pharynx f as foT group , dorsal papillre 8 


* Systematic ■ Theo 1901 a, p 146 , James and Liston 1904, p 77 , 
1911, p 118, Christ 1924, pp 32, 87, Haga 1924, p 817, Bmg 
1926, p 661 , Baisas 1931, p 425 See also James 1902, p 35 , Giles- 
1902, p 308, Theo 1003, p 86; 1907, p 82, 1908, p 288; 1910 a, 

p 60 , Blanch 1905, p 197 , Leic 1908, p. 33 ; Alcock 1913 h, p 160 , 

Stnek 1913 a, p 139 , Lu^ow 1914 a, p 51 , Boper 1914, p 146 . 

Christ 1916 a, p 462 , Schufi and Swell 1917, p 21 , Manigk 1919* 

p 46 , Bodenw 1921, p 166 , Borel 1929, p 33 , Barraud and Christ 
1931, p 273 See also references on pp 158-59 (footnotes) 
t I^AHYNX Manalang 1929, p 435 
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Thorax apn carrying dense tufts of outstanding , 
propleural hairs 4 or more, with some scales Mesonotum 
almost black, median area not paler than fossse and lateral 
loeas , whole surface, except for the usual narrow bare areas, 
covered with curved, pale, narrow, hair-hke scales and 
chsetse, some of the latter dark on lateral areas , antenor 
promontory with some erect scales m median area and dense 
tufts of pale and dark scales laterally, dark scales passing 
down on to antenor surface , scutellum with some HTnallftr 
pale haurs m addition to large chsetae Pleurse black, with 
ftosty markings , spiracular, prealar, and upper mesepuneral 
hairs numerous, a number of haurs present m middle of 
mesipimeron, mixed with white scales, I'C , lower mesepimeral 
liairs present 

Wing m general much as in ^ hyrcanus (see fig 26, 1), but 
without the broad apical pale finnge-area, and with apex 
often almost entirely ^k, there being two milk-white spots 
at vem 1 and vem 3, latter variable m size Number of pale 
scales scattered on base of costa vanes considerably, but 
some usually present, and pale spots may be formed on edge 
oi costa towards base , basal half of vem 6 has scattered 
black scales , an mconspicuous ftmge-spot may be present 
at 6.2. This and related species are pecuhar m havmg dark 
scales on the humeral cross-yem Scales very broad and 
battledore-shaped, and the general effect of the wmg-omamen- 
tation IS more speckly than m hyrcanus, due to the broader, 
atumpier scales and greater admixture of pale and dark scales 
m clusters For significant pomts differentiatmg closely 
related species, see under “ Identification ” 

Legs. — Front femora markedly swollen m basal half Femora 
more or less umcolorous, often with narrow, mconspicuotas 
psde nng at base , fore femora somewhat pale beneath 
in mner third , mid- and, especially, hmd femora with con- 
spicuous mtemal and ^Eternal white hne, all narrowly pale 
at apex , mid-femur with a small white extension of this, 
forming a spot at apex anteriorly Tibiffi umcolorous, pSle at 
extreme base and at the tips, fonnmg, especially on hmd 1^, 
a promment mark Fore tarsi dark, with narrow bands 
on segments 1 and 2 , mid-taxsi often entirely unhanded^ 
sometimes with bands on 1 and 2 , hind tarsi with narrow 
pale apical bands on segments 1-4 Coxae dark, fore wi^ 
daffk scales m front amd pale scales externally, mid with a tuft 
of pale scales at base and others more towards tip, hmd 
with a tuft of pale scales posteriorly towards tip. ^ Trochanters 
dark, fore and mid with scales, former with a conspicuous 
ring of white scales apicaUy 

AbAomm dark, with harrs only, except a few narrow pme 
sc^es on VIII, stermtes with scattered broad pale scales 
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in median area , segment VII with a large tuft of black 
scales -apically m the middle hne. Cerci with hairs only 
Adult ^ — In general as m $ AnUnncR with numerous 
dark scales on first flagellar segment Palpt entirely dark , 
margmal hairs many rows deep on either side of penultimate 

Fig 25 
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A barbiroatns , also A barbumbrosus (7) and A bancrofti (8) 

1 Wing of ? 2 & 3 $ and $ palp, same scale 4 Vertex 5 Har- 

pago, yV standard scale 6 Leaflets of pballosome, f standard 
scale 6 a Ditto, largest leaflet on usual scale 7 Leaflets of 
A barbumbrosus (from specimens sent by Col Drug) , seizations 
are present on side of the leaflet, though much finer than m 
A barbirosins, $ standard scale 8 Leaflets of A bancrofli 
(specimen from Townsville, Austraha, with frmge-spots}, f 
standard scale 
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segment and a tnfb at apex of seg 3 , some scattered 
hams on apical segment TJngw&s of normal type, basal 
spur rather stout and stumpy Abdomen as m $, but lacking 
the tuft of black scales on venter of seg VII , coxites uith 
numerous scales on outer aspects 

Hypopygtwm, * — ^Parabasal spmes 2 , inner less than 
^ length of coxite, stouter than outer, tapering rapidly after 
swollen basal part, the end pomted, sharply bent at angle , 
outer twice as long as inner, rather slender, straight or nearly 
so, tapermg to pomt, end not recurved A well-developed 
internal spme about half-way down coxite Harpago much 
as m A hyreanus, but smoothly chitimsed to origin of two 
inner hams , inner hams more dehcate, papiUated portion 
with smaU hams much reduced (fig 25, 5) Phallosome long, 
narrow, straight, about f len^h of coxite ; carrymg 4-^ 
large, strongly chitmised leaflets, larger leaflets strongly 
serrated on both borders towards apex (fig 25, 6) Nmth 
tergite with moderately developed processes, these not so 
long as mterval between, difEusely rounded and flat, not knobby 
as m ^ hyrcanvs 

PxTPA — Paddle mdex 1 5 external border and paddle- 
ham as in hyreanus 

Spine (V TTT ) rather short, with fine lateral branches 
and some termmal branches , acc ham as long as spine 
(Il-Vn) short, blunt, thick, reduced m size on more anterior 
segments 

Hair B ( TTT- VIT) very short, tufted, about J length 
segment or less 

Hair G similar to 5 

All other hams very short , ham 5 simple , ham 4 with 
a number of branches , ham 3 with 5 hr on seg IV, otherwiso 
these small hams, simple or bifid 

Labva J — Colour of full-grown larva vanes from yellowisn 
green to dark brown or nearly black, with a varymg num^r 
of silvery grey spots oh thorax and abdomen , head dark § 


♦ Hypopygium Chnst 1916, p 390, Swell 1921 o, p 118 , 1921 6, 
p 38 , Brug 1925, p 661 , Borel 1929, p 35 , Baisas 1931, p 444 

t l^iPA Senevet 1930, p/ 368 , „ „ mm « en 

t Labva Stanton 1915, p 165 , Swell and Swell 1919 a. p 20 , 
SweU 1921, p 120, Pun 1931, p ^25 , Baisas 1931, p 4^6 
See also Steph and Chnst 1902 6, p 7, and Liston 1904, 

p 78, 1911, p 119, Stanton 1912 6, p 9, Swell and Swell 19n». 
p 144, 1920 6, p 86, Stanton 1917, p 275, Mangk 
Lambom 1921, p 93 (tail-hooks), Iyengar 1921, p 216 
app ) , 1922 o, p 632 (tad-hooks) , Rodenwaldt 1923 c, p 304 , tortor 
1926, p 82, Senior White 1926, p 217, 

and SMsdo, 1929, p 464 (peoten) , Borel 1929, p 33 , Cliowdhuiy 

1929, p 986 , Baisas 1931, p 426 tthiIm 

§ Bndenwaldt, 1923 c, says that the dork brown larva; become male 

and the lighter females 
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The larva has a very curious habit of lying with the body 
apparently distorted 

Resembles A hyrcanus very closely, differing only as 
follows — w not simple as m .4 hyrcanus, but with 6-8 br , 
hair no 13 on ventral aspect of prothorax is split mto 4r-6 br 
near its base, not feathered with 6-9 br as m 41 hyrcanus , 
hair no 13 on the abdomen has a larger number of branches , 
the pecten has 9-11 long and 8-11 short processes, and the 
long processes have transparent wmg-hke expansions along 
their dorsal and ventral borders , as m 41 hyrcanus, they 
do not show any serrations 

Egg * — ^Resembles very closely the egg ot A hyrcanus 
var nigcmmus , the dorsal surface wa,t noted by Christ 
and Barraud, 1931, to be shghtly broader and the floats 
possibly shghtly longer (0 75 of egg-length) 

Identification — ^The following table differentiates species 
closely resemblin g 41 barbirostns Neither A barbumbrosus 
nor A bancroftt have been recorded from the Indian area , 
for the position in regard to A. pseudobarbirostns, see under 
this name f 


1 Femora and tibise distinctly speckled with 
white scales , centre of mes^imeron 
without a patch of white scales , white 
scales present on venter of abdomen 
Femora and tibise not so marked , centre 
of mesepimeron with a patch of white 
scales; white scales on venter present 
or absent 

2. Frmge-spots at 41, 4 2, 5 1, and 5 2 , 
leaflets of phallosomo small, the shorter 
ones broadly comcal (Austraba ) 

Not so , a fiinge spot may be present at 5 2 , 
leaflets of phallosome simple, without 
serrations Larva oc with 60 or more 
branches , tc with some fine lateral 
branches m apical half , lateral hair of 
abd seg VI long f (Philippines, Celebes , 
recorded from Ceylon) 


2 


3 


bancrojti 


jpatudcbarhiroslns 


* Eqg Christ and Barraud 1931, p 173 

t For information about these species see especially [barbumbrosus) 
Swell and Swell 1919 a, p 21 , Swell 1921, p 120 , Haga 1924, 
p 815 , Brug 1925, p 661 , Stnckl and Chowd 1927 6, p 18 
[bancrqfU) Giles 1902, p 511 , Bancroft 1908, Ann Queens Mus 
no 8, p 14, Coolmg, Proc Soy Soe Queens xxxin, p 166, 1921 
(larva) , Edwards, Bull Ent Res sav, p 353, 1924 (hypop ) , Brug 
1925, p 661 

{ The figure given by Baiseta for the leaflets of A pseudobarbirostns 
IB clearly identical, or nearly so, with these structures as found by me 
m specimens of A bancroftt from Queensland The frmge-^ots 
m the Queensland specimens are, however, extremely conqiicuous, 
so that it IB difficult to beheve this is the species cMed pseudoba^rostns 
by Baisas where these are not described or figured 
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3 CrOimnoiily without a dark interruption 

at apicd ^ot (4) , oc of larva with 50 
or more branches 

Commonly with a dark mterruption of 
apical spot , venter of abdomen without 
pale scales , leaflets of phallosome simple, 
without serrations , oc with 11-22 br only 
(Celebes, Dutch East Indies ) 

4 Vunter of abdomen with white scales , 

leaflets of phallosome with marked ser- 
rations , *0 simple, or one, or rarely both, 
may be bifurcate , lateral hair of seg VI 
m larva short (Oriental Region ) 

Venter of abdomen without white scales , 
«e with fine lateral branches m apical 
portion (Assam ) 


4 


[due) 

barbumbrostis (pallt 


barbirostns 


barbiroatns VST ahorm 


Distbibutiok — A barbirostns is very widely distributed 
m the Oriental Region It has been recorded from New 
Guinea , MoiiUCOAS (Soela, Boeroe *, Oeram *, Amboma *) , 
Celebes (Moena, Bodton) , Bessee Sunda Islands (Lombok *, 
Soemba, Soembawa, Timor, Alor, Wetar) , Java (with Noesa 
Kambangan) , Sumatra (with Riouw, Nias, Linga, Siberoet) , 
Philtphne Islands , Borneo , Tonesn , Annam , Cochin- 
China , Malay Peninsula , Siam , Burma , Ceylon , and 
India 

The only traceable locahty in Chma appears to be Shao- 
hyling, given by Theo , 1910, p 50, but without further 
particulars , Faust’s (1926) map appears to give Hong Kong, 
but this IS untraceable, and seems to be an error Japan 
18 given by Theobald, and Formosa m the same way mdicated 
in Faust’s map, but Yamada defimtely says it has not, 
to his knowledge, occurred in either 

In the Indian area recorded from numerous locahties 
m almost every one of Covell’s subdiviBions, except those 
in the north-west (Rajputana, Smd, Punjab south-west, 
NWF Provmoe and Baluchistan) It is abundant m the 
Andaman forest 

Bionomics — A barbirostns is to a large extent a wild 
species In the Indian area it is not a common house species, 
but it appears to become so further eastwards Sur and Sur, 
m Bengal, out of 15,389 anophehnes caught m houses and 
6,773 from cattle-sheds, obtamed only four and seven speci- 
mens of this species respectively Coveli, 1927 (Andamans), 
out of 2,500 AnopJides caught in the houses m the Andamans 
found only one barbirostns It is, however, recorded from 
'houses at Hazanbagh (JSasu, 1929), and was the third 
commonest species in houses and cow-sheds on Salsette 
{Marjonbanlcs) At Timor it formed one-third of the total 


* Given as doubtful by Brug 1926 c, p 471 
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mosquitoes caught mside houses {Rodenw , 1923) , m Siam 
it -was commonly found m mosquito nets, but was more 
frequent in sheds than m dwellings (Bames) Mangkoewinoto 
records that fairly large numbers are caught m houses m 
Sumatra, and it is commonly found in this situation m Sarawak 
(Stooles) In Ceylon it is recorded as easily found m houses 
m Kurunegala {Gunesekara), but Carter, 1914, says it does 
not commonly enter houses 

A baibxrostris attacks and feeds readily on man in shade m 
forest m the daytime, m the Andamans {Christ , 1912) It was 
found with blood m sleepmg-nets (Barber et al , 1915), and 
49 per cent caught m nature were fed Two out of four 
were found with human blood with the precipitm test (Walch 
and Sardjiio) It is recorded among the species feedmg on 
cattle at dusk at Katha (Feegrade) 

Breeding places are especially rather deep stagnant water 
contaimng much vegetation, and preferably in the shade, such 
as margms of lakes, swamps, sluggish nvers, and streams, 
also stagnant uxigation cuts, ponds, borrow-pits, brick-field 
pits, standing water m rice-fields, and quite commonly in 
wells 

A barbirostns is generally recorded more or less all the year 
round or as occurring late in the year It is classed by 
Strickland among the species occurrmg especially durmg the 
rams m Assam It is rarely taken at any great altitude 

Relation to Disease — ^The* species has been experi- 
mentally mfected with MT and BT parasites, but no 
observations to the sporozoite stage are recorded, and its 
susceptibihty is low It has been found infected m nature 
m the Dutch East Indies (0 6 per cent ) and Malaya (1 out of 
62) It is not considered an important carrier (CoveU) Sundar 
Rao and Iyengar have observed development of filaria embryos 
m this species , only a small proportion, however, undergo 
normal development 

11 « Anopheles harbirostris var ahomi Chowdh’iry, 1929 * 

Chowdhury, Ind Joum Mod Res xvi, p 986, 1929 (^1 bar- 
birostn-B var aliomi) , Type-loc Upper Assam 

The differential characters of this vanety will be found m 
the section on "Identification ’’under A barbirostns Baisas 
(1931, p 427), ]udgmg from the description .given, thought 
that this form came under A pseudobarbirostns, as now 
known, m the Philippines This, hoTvever, does not appear 
to be so, as some specimens sent by Dr IVaser from Assam, 
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With larval skins showing the characters of ahomt, did not show 
speckhng of the femora, etc , to any distmct degree , the 
other l^val characters of these specimens also appear 
to agree with those of typical barbirostns A noticeable 
feature of all the specimens was that the female was entirely 
devoid of pale scales on the venter of the abdomen Unfor- 
tunately, there were no males to ascertam the characters 
of the leaflets, but Chowdhury notes that they appeared 
almost similar to A tarbirostfis This may, therefore, 
he considered for the present a varietal form of A barbirostns 
Examination of adult material m the Kasauh collection 
showed that A barbirostns normally shows white scaling 
on the venter, except, apparently, m the case of specimens 
from the AndamaTia No material at the moment is 
available to determme the larval characters of the Andaman 
form 


12 Anopheles pseudoharhirostris LudI , 1902 * 

Ludlow, Joum NY Entom Soc x, p 129, 1902 (A pseudo 
barbirostns) Tvpe-i.oo Hagonoy, Bulacan, Luzon, PI 
Tote $ described , two $ types m IT S Nat Mus , Wash- 
ington {vide Dyar and Shannon, IneeDt Ins Mens xiu, p 86, 
1925) 

The record of this species for India is due to two specimens 
taken at GanemuUa and Colombo, provisionally referr^ 
to the species by Carter (1925, p 69) The char^ters of the 
larvae were not known, but the femora, tibiae, and first tarsal 
segments of all the legs were conspicuously speckled with 
yellow, and other characters agree with the desonption of 
A psevdobarbirostns Eor points of distmotion between this 
and alhed forms, see under A barbirostns 


13 Anopheles amhrosiis Theo , 1903 f* 26 ) 

Theo , Monq Cul lu, p 87, 1903 (A un^sus) 

Pekan, Pahang, Fed Malay States m 

type in Bnt Mus Neo var umbrosa T^o , Mono ^ m, 
V 94 1903 l=fiineatus} , neo A umbroswt Edwards, Bull ^ 
Res p 142V1911 (=A mh), neo A urnbrosus of au&ors 
relating to tropical AfnOa (=A obscttnis) 

For var described by Swell and Swell , ^^9, .. .niiTn^nro 

Stnokl {A smtltsstmus StncM ), focmorly placed as synonyms, see 

section on “Identification ” 


• Ludlow 1902 a, p 129, 1914 o.p 53.^ ^4 • 
p. 50, Cainst 1924 c, p. 32; Carter 1925, pp 69, 84, JJrug 
p 661 , Bajsas 1931, p 425 

f For re^Grences, see pp 164r-6 (footnotes) 
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anopheltni 


Adult $ * — A large black anophelino very similar in 
general appearance to A barbirostris and A hyrcamts 
Palpi entirely dark and somevrbat thinner than in A bar- 
birostns , clypeus without scale-tuft , vertex narrow, siilciis- 
hke vertical bristles pale or mainly so Propleural hairs 
few in number (3) , mesepimeron enturely devoid of scales 
or hairs (except the usual upper mesepimeral) , rest of pleura 
devoid of patches of wiute scales or nearly so , coxae witlioiit 
conspicuous pale scale-tufts and anterior coxae without scales 
anteriorly 

W^ngs without scattered pale scales on costa , vein 1 
entirely dark-scaled except at subcostal and sector pale 
spots , vem 6 very much as in A hyrcamts, with no black 
scattered scales on basal portion or a very few towards extreme 
base , apex of wmg very similar to A barbirostris, a small 
pale apical spot and a pale spot from 2 2-3 , the subcostal 
spot small and sometimes almost obscured, vein 6 often 
pale throiughout the greater part of its extent 

LegSy femora rather pale beneath in their basal portions, 
apices of femora and tibiae only very inconspicuously picked 
out with white , tarsal banding very narrow and incon- 
spicuous, often scarcely to be made out on fore logs 

Abdomen entirely without scales and lackmg any tuft 
of dark scales on stermte VEI 

Pharynx as for the group, much narrowed at pharyngeal 
bar , dorsal papillae 10 

Adult <J —In general as m $ 

Hypopygium,'^ parabasal spines 2 , inner short, about 
J length of coxite, somewhat stouter than outer, and bent 
sharply and finely at tip , outer almost twice length of inner, 
straight, somewhat blade-like, tapermg, not bent at end 
An mtemal spine about half-way down coxite Harpago 
with club on dorsal lobe rather narrow and with two rather 
dchcate, not very long, but variable, hairs arismg on 
a chitmised portion of the inner lobe, a small hair between 
these, or up to 4 longish hairs may be present Phallosome 
rather short and stout, somew'hat less than half the coxite 
m length, with about 6 leaflets on each side , leaflets 
actually more numerous and broader than they appear 
if imperfectly displayed, smooth, lanceolate, pouited Tto- 
cesses of nmth tergite, short, stumpy, much shorter than the 
mterval between them 


♦ SysxEMAxro Theo 1903, p 87. Koperl9I4, p 146, Swell 19-Ja, 
p 125, Chnst 1924, pp 31,87, Edwards 1032 
' See also Theo 1910 a. p 01 , Leicester 1908, p 3o , Eg'wd 
1912, p 260, Stanton 1912 6, p 4, Alcock lOlo O. p 
1913 a, p 140, Stanton 1914 6, p 618, Mangk 1919, p 43,Bodem 
1921, p 158 (pilotaxy) , Stanton 1926, p 89 

Hvpopygium S\^ell 1021a, p 120, Christ J924c, p 
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PuFA * - -Paddle. • external border smooth m basal f , then 
■a small extent of short, curved spmes, followed by nearly 
bare border , paddle-haur short, straight , acc hair about the 
same length and bifurcate at end 

Spine (Vni) short, with 4-5 lateral 'branches , neigh- 
bounng parts of segment strongly spiny, acc hair rismg 
from a chitmisod projection (11-'^^) short, blunt, becoming 
smaller on anterior segments 

Hair B (III-VI) with many branches and from J to 
f length of segm ent , (11) absent 

Hair G (IV-VJLi), ^ length of segment, simple on VII, 
trifurcate on V-VI, 6 br on IV , (III) short, with 10-15 br , 
(11) short, with fewer branches 

Hair 4 TOth about 8-10 br on segs III-VI, 3 br on VET. 
Hair 5 with about 6 br. on III-W, 4 br on VII Other 
hairs mostly small, branched 

Laeva t — Clypeal hairs . ic simple , oc hke those of 
hyroanus, but with only 5-10 br , pc short, 2-3 br Frontal 
hairs normal Svbaniennal hair feathered, with branches 
at end short and arismg ift cluster from tnmcated tip 
Antenna stout, spmy , hair f length of antenna, with 9-12 br , 
arismg on inner aspect at | to ^ from base Mentum with 
4 teetiL on each side of median tooth, anterior 3 more or less 
equidistant, fourth placed further back, first and last much 
smaller than other two 

ShovMer hairs . inner short, half or less length of outer 
and many times shorter than middle, without chitimsed 
base , middle long, with 6-8 lateral br , arising from 
poorly developed tubercle Hair no 1 poorly developed 
on mesothorax , not developed as palmate hair on meta- 
thorax Pleural hairs in the group , dpi with 3-4 spme- 
hke branches , vp2, J length of antenor hams 

Palmate hairs not developed on any segment , hair no 1 
6-11 br , but these not flattened Han* no 2 hes external 
to no 1 on VI, and not mtemal and posterior as m all larvse 
with the palmate hair differentiated on this segment Lateral 
hairs on IV and V long and spht mto 2-5 br , on VI and Vll 
very short, sphttmg near their base mto 5-7 stiff br Hair 
no 0 fairly conspicuous on H-VH, and about as large as some 
of the other hams , it hes postenorly and external to the 
anterior tergal plate Terg^ plates faml y small, a small 
chitmous plate on ventral surface -of VIE, not found m any 

* Pupa Senevet 1930 a, p 364 

t Labva Stanton 1912 6, p 4, '1912 a, p 390, 1915, p 171. 1917, 
p 275,Mangk 1919, p 43, Swell and SweU 1919a, p 16, 1920 6 
p 84, Swell 1921a, p 127, Lambom 1921, p 93 (tail-hooks), 
Stanton 1926 p 55 , Strickl and Chowd 1927 6, p 32 , Essed 1928, 
p 220 (and separatus etc ) , Fun 1928 6, p 521 , Brug 1928, p 921 , 
Walch and Soesilo 1929, p 464 (pecten) , Borel 1929, p 37 ; Pun 
1931, p 117 
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other Indian anopheline, us present spc poorly developed 
and mps very narrow antenoriy 'Pecten with 9-10 long and 
7-9 very short alternating projections, all practically free 
from serrations at bases Caudal hooks poorly developed, 
not more than 5 mam hooked bristles (Imnhom, 1921 
p 931) 

Identeeioation. — ^T he group-characters, with unbanded 
palpi, absence of scattered white scales on the costa, absence 
of numerous scattered black scales on the basal portion of 
vem 6, absence of scale-tuft on steimte VH, m the adult, 
and absence of palmate hairs m the larva readily f^mtingniah 
this form from all species so far described from the Indian area 
A number of similar forms having larvse without palmate 
hairs, and the adults m some cases almost mdistmguishable 
from A umbrosus, are described from Malaya, and some 
at least may eventually be recorded from Eastern India 
The foUowmg is a hst of these species, with their chief 
differentiatmg characters * — 

Adult closely resembling A umhrosue, i e, -palpi entirely dark, no 
scale-tuft on stemite VU of $ 

A umhroaus larva T^ithout palmate hairs on any segment, 
oc with $-10 br only , pc branched , suturals 1-3 br , leaflets 
lanceolate, unserrated, | or less length of phallosome , processes 
of mnth tergite short, stumpy 

A novumbrosua Stnokl * larva with palmate hairs on 17-7 , 
oc as m umbrostis , pc simple , leaflets enormously elongate, 
longer than phallosome^ hair-hke, processes of mnth tergite 
elongate 

A atmihasimus Stnokl larva without palmate hairs , oc as in 
hyrcanus, with $0-60 br 

A umbrostis var Swell & Swell j* larva without palmate 
hairs , oc as m umbrosus, but branches may be more niUnerous- 
(20) , inner clypeals frayed , frequents brackish water May 
be stmthsstmus 

Adult with pale band on palps , no scale-tuft on stermte 711 of $ 

A separaPus Leic l(=A snidjersi Swell ) larva without 
palmate hairs , oc with 11—16 br , po simple , suturals 6-6 br , 
leaflets large, eiqianded, serrate, half length of phallosome , 
processes of mnth tergite short 

A huntert Stncld larva -without palmate hairs , oc 6-10 , 
pc simple , suturals 1—2 , leaflets absent , processes of ninth 
tergite long, nearly as lohg as distance apart 

DiSTMBUTroN . — A umbrosua has a wide distnbution m the 
Qnental Begion, but has not been noted east of Celebes J, 

* JFor further information about these forms, see Stockland, Ind 
Joum Med Bes iv, p 263, 1916 (huntert ) , %b iv, p 271, 1916 
(novumbrosus ) , tb iv, p 611, 1917 (stmths=Btmtlt8Stmus StookI 
&C3iowdh, ‘Ulus KeyAnop Larva etc ’ 1927), l^^ell, ‘DieAnop 
Ned Oost-Indie,* pp 114,141,1921, Christ, Ind Med Ees Mem no 3, 
p 31,1924, StocU and Chowd ,* Ulus Key, etc ’pp 19,32, 36 , Essed, 
Meded Volks Ned Indie, xvii, p 221, 1928 , Stockland, Genecsk 
Ti]ds Ixxi, p 770, 1931 , Edwards, ‘Gen Insect’ 1932 
t See Swell and Swell 1919 a, p 16, 19206, p 84 
f Brug 1926 c, p 471 
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nor from any part of China It has been recorded from 
Celebes , PHnjppmBS * , Boeneo , Java (and Noesa 
Kambangan) , Sumatra (and Biouw, Bang]^, Bilhton 
Islands) , Natuna Islands , Tonkin f , Cochin-China { , 
Malay Peninsula , Eastern India 
Prom the Indian area it has been recorded only from, the 
Andaman Islands and Assam 

Bionomics — A vmhrosus is essentially a forest and heavy 
jungle species It comes under the designation of a 'vnld 
species, though it is descnbed by Watson (1921) as occurring 
abundantly m Malaya m houses near jungle It feeds fiercely 
on man m nature (Watson), and can be fed experimentally 
(Barber, 1918 , see also Roper, 1914) 

In Malaya it breeds m stagnant pools and morasses m the 
forest, and in jKickets of water m wet ground between the 
roots of trees m flat forest land, also commonly m the inner 
mangrove zone, often m association with A htdUmi (Watson) 
In Sumatra it is recorded as breedmg m mountam brooks 
and their springs and in swamps formed by them in the 
valleys, m fairly dirty slow-running brooks m virgm forest, 
and m fresh- water pools between Nipa palms, also m bradosh 
water behmd the mangrove zone (along with the umbrosus 
var ) , it prefers, but is not dependent on, shade (Swell and 
SwdL , 1919) In Assam the species was found breeding 
m stagnant shallow wa^r with dead leaves, etc , on mud 
m creek-beds cut ofi from small streams m the forest (Coveil ^) 
It IS behaved to be a strong flier, as it is found at considerable 
distances from its breedmg places (Barber, 1918) 

Relation to Disease — A umbrosus has been expen- 
mentally infected with MT and B^T malana parasites m 
Malaj'a and the Dutch East Indies ; also found naturally 
infected m Malaya, Borneo, and the Dutch East Indies 

Subgenus Blanchard 

Blaachaid, C B Soc Biol liv, p 795, 1902, Clinstopliers, Ind 
Joum Med Bes lu, p 383, 1915 (subgeaus emended) 

Qraasia Theo, Joum. Trop Med v, p 181, 1902 Preoccupied 
(nec Fisch), vide Blanohmrd, loe cU Type, A rossti Giles 
Myzomyia Blanchard, loc cU Type, t5 

Type-species, A subpuHvs Grassi (A rossii Giles) 

Adult — C oxite with 5 parabasal spmes ansmg close 
together m cluster from surface of coxite and not from any 
lobe, the four more basally situated with recurved ends, 
the more apicaJLy situated spme longer, resembhng an ordinary 
hair 


* Mieldazia 1930 
t Bordes 1930 


i Borel 1929 a, p 37. 

^ Private communication 
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PharTDgeal bar with an anuatuiti of teeth Dorsal papillae, 

except sometimes m group Neomyzomyia, always 6, postenor 
pair widely separated from others 
Plropleural hairs most frequently few in number or may 
be absent Ornamentation of wmg for the most part on 
a fixed plan, bifurcations of vems 2 and 4, all cross-vem 
junctions, and junction of most vems withwmg-margm pale*, 
costa normally with 4 dark spots , a pale area extendmg 
to edge of costa at about level of ongm of vem 2 , finnge- 
spots, if present, usually at all vein-junctions except or 
mcludmg that of vem 6 f 

Pupa — W ith spmes V-VH usually long and pomted, 
paddle-hair long and usually hooked or curled , hair G at least 
as long as the segment, generally simple or bifurcate on V-VII 
Labva — uintennal hair never branched, always small 
and situated on outer aspect of shaft , tc always wide apart, 
distance between their bases at least equal to that between 
tc and oc of same side , leaflets of palmate hairs never lanceo- 
late and always with shoulder and terminal filament Pleural 
hairs, except m group Neomyzomyia, where they are simple, 
with at least some long hairs feather^ 

Key to Groups. 

1. Pharyngeal armature with a erngle row 
of teeth separated by intervals, teeth not 
developed as rods and cones 
Long pleural hairs of larva all simple 
Propleural hairs of adult present , usuaUy 
several Pronotal lobes usually with 
scale-tuft , legs usually speckled About 
17 species m Austrahan, Oriental and 
Ethiopian Regions Type-species, A leu- 

cosphyrus Odn J « Group Neotnyzomyux 

2 Pharyngeal armature with rods and cones , 
the cones without roots , base of cones 
with lateral teeth con^icuous , crest 
narrow, with a smgle row of /^mes, 
posterior view of crest not bifid 
Long pleural hairs of larva with one only 
of the metathoracic hairs feathered (one 
prothoracic also feathered) 

Propleural hairs of adult present, com- 
monly 1 (or 2) Pronotal lobes without 
scale-tuft , legs usually dark, never 
roeckled , palpi of $ white-tipped About 
30 species m Ethiopian, Oriental, and 
Mediterranean Regions Type-speoies, 

A SunestUB Giles J ' Gr'onp Myzomyta 

* Except in the species A rhodestensv and A dthali, where the 
wmg-field IS normally without any pale markmgs 

t Absent m the ^ecies referred to m the previous note ana A *» 
two frmge-spots only present in A culunfactes and A nttt 

} See remarks under the group -nansps on the nomenclatu , 
type-species ^ 


SUBGE5T7S XYZOMYU. 


169 


3. Fhaiyngeal armature with rods and cones , 
the cones with deep and narrow roots 
(buttresses ) , bases of cones bulbous , 
crest with a smgle row of spmes, pos- 
terior view of crest not bifid, 

Long pleural hairs of larva with both 
metathoracic hairs feathered (one pro- 
thoracic and sometimes one mesothoracic 
with a few branches) , the tubercles all 
with sharp spines 

Fropleural haim of adult present , usually 
several Fronotal lobes (m Indian ^ecies) 
without scale-tuft, legs more or less 
banded or ^eckled, palpi of $ white- 
tipped About 6 species m Oriental and 

Ethiopian Begions Type-species, A aub- [myzomyta. 

jnctua Gtobsi^x - - Group Pseudo- 

4 Pharyngeal armature with rods and cones, 
usually with some mdication of roots, 
bases of cones bulbous, with lateral teeth 


thoracic and one prothoracic feathered, 
both mesothoracic also feathered m 
A turUiudi - 

Fropleural hairs of adult present, usually 
several. Fronotal lobes without scale- 
tuft , legs dark , palpi of $ usually dark- 
tipped About 7 ^ecies m M^ter- 
ranean Subregion, E and S Africa, and 
Northern Inma Type-species, A turl- 

Audt Liston* . .... Group Pcromyzornyfa, 

5 Pharyngeal armature with rods and cones , 
the cones without roots , the bases of the 
cones with distmct lateral teeth, the 
crest broad, with 2 rows of qimes, more 
or less widely separated , postenor view 
of crest bifid 

Long pleural hairs of larva with both 
meta&oracic and one prothoracic feathered 
and one mesothoracic sparsely branched 
Fropleural hairs of adult absent Hmd 
tarsi usually white-tipped. About 18 
species, mostly m the Oriental Region 
^l^pe-^ecies, A macvUcAvui Hieo * Group Neocdlia 

•6 Fharyngeed armature with rods and cones ; 
closely resembhng the pharyngeal charac- 
ters of Paeudomyzomyia and Paramyzomyia, 
but as yet madequately worked out 
Long pleural hairs bf larva with both meta- 
thoracic hairs feathered , characters here 
also imperfectly known 
Fropleurm hairs of adult present , usually 
several Fronotal lobes with s^e-tuft, 
abdommal segments all with projectmg 
lateral scale-tufts About 5 species, 
confined to the Ethiopian Region Type 
qiecies, A pharoerma Theo - Group CeUia 

* See remarks under the group-names on the nomenclature, and 
type-species 


inconspicuous or absent , crest with a 
smgle rowof spmes, postenor view not bifid, 
ong pleural hairs of larva with both meta- 
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These six groups, “Hath the exception of group Tara- 
myzomym, are as given by me in 1924, based ipamlyon adult 
oharac^s They have since been strongly supported and 
made more precise by the recent work of Smton, Coveil, 
and Barraud on the pharyngeal characters and of Pun on 
larval characters, and still further emphasized by study of the 
details of the pharyngeal armature, the results of which are 
given m this volume Paramyzomyta, formerly included 
under Myzomyza, appears sufficiently distmct on these Hew 
cntena to be recognized as a group, as has been done also by 
Edwards (1932) under the term “ turkJmdt group ” It is, 
perhaps, desirable that it should have a name' in ke^mg 
with the other groups and as there is no genenc type 
available I have adopted the name Paramyzomyta given 
by Christophers and Barraud m then paper on the eggs of 
Indian Anopheles 

The groups appear to be quite well differentiated on the 
characters given in the key, and some further general characters 
are given later Neomyzomyia, Neocdha, and Cdlta compnse 
in the mam highly ornamented species with marked stale 
development Myzomyia jshows relatively poor ornamenta- 
tion and scale development Paramyzomyta and Psevdo- 
myzomyta are mtermediate 


Bepbesentation in toe Indian aeea 


Oroup Neomyzomyta . . ... 

Species 

3 

Yaneties, 

1 

„ Myzomyta 

10 

1 

„ Pseudomyzomyta . 

3 

— 

„ Paramyzomyta 

2 


t, NeocMta . . . . 

12 

1 

„ Cefita 

— 

— 

Total.. 

30 

3 


Group NEOMYzom'iA. 

Christophers, Ind Med Bes Mem no. 3, p 70, 1924 

FeUtndla Theo , Mono Cul iv, p 66, 1907 Txra, F-pantdopcipt 
Theo 

Neomyzomyta Theo , Mono. Cnl v, p 29, 1910 Type, A degans 
James 

Ohnatopheraia James, Paludism, no 1, p 33, 1910 Tsi®, 
C hath James 

Dactylomyta Newst So Carter, Ann Trap Med and Par iv, 
p 377, 1910 Type, D ceylonica Newst So Carter 

Type-speoies, A. leucosphyrus Don (A degans J&meS) * 

* Strictly, the genus FeUtneUa, with A smtthn Tlieo {A 
Theo ) as type-species, has priority But rather man mwe awWAra 
changes m the nomenclature of these groups, as though they stilJ nein 
genenc rank, I have adopted the names which have bem in use mi 
seem most generally suitable (see also changes that would bei^essitatea 
in Myzomyta and Paetodomyxomyta if stnct procedure as for genenc 
rank were followed) 
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Phaiyngeal armature of about 10 or less teeth fonnmg 
a single row, teeth of similar character, and separated by 
mtervals (fig 27, 10), lymg, as a rule, almost m plane of ventral 
plate of ph^ynz, and thus well displayed when pharynx is 
mounted fiat Each tooth usually shows a pale demar* 
cated by a dark ohitmous Ime , a stout lateral tooth usually 
present at base on one or both sides , teeth without a well* 
developed pediment-crest projectmg backwards as m other 
groups , rods entirely absent Lateral flanges bar-hke 
Propleural hairs vanable, but usually a number are present 
Wing commonly with multiple small dark spots on some 
veins, not seen m other groups, a condition usually expressed 
as “ sixth vem with more than 3 dark spots ” , some species, 
however, q g , A. kochi among Indian species, do not show 
this character Legs commonly speckled and tarsi ornamented 
Palpi usually stnhuigly ornamented with 4 or more bands 
A tuft of scales on pronotal lobes commonly present, though 
an unusual feature m other groups f Hypopygium with 
the usual 5 parabasal spmes of subgenus Myzomyia, but 
m the three Indian species of the group spme 4 is rather 
widely separated &om the three more basal spmes 
Pupa ' m several respects resembling subgenus Anophdes , 
spme on V-VII rather short, shorter than half the length 
of the segment , paddle-han short, straight, undulatmg or Imt, 
but not usually hooked J , hair 0 on V-VII commonly 
bifurcate or branched and distmctly shorter than the segment § 
Larva , tc far apart, oc commonly short and nsmg dose 
to 1C, thus emphasizing distance apart of latter In all 
the ^dian species the tergal plates are very small The 
pleural hairs for the group so far as ascertamed are given 
below , m the imbranched character of the long haurs they 
closely approach subgenus Anophdes, and are (^tmct from 
all other groups m subgenus Myzomym 


da 

va 

dp 

vp 


1 


2 


Long, simple 
Long, simple 
About ^ length 
antenor, simple || 
Long, simple 


Long, simple 
Long, simple 
Very short 

Fairly short, 
simple 


3 

Long, simple 
Long, simple. 
Mmute 

Fairly short, 
split mto 2-3 
hr. 


* A rhodestensis has this type of pharynx, but the pleural hairs 
of the larva are as m Myzomyia The position of A nth is uncertam, 
as the larval characters &tve not been confirmed 
t Absent or with a few scales only m A tesaellatus (and m A ntZt) 
i Short but hooked m A mh 

I Simple m A punctulatua (Senevet) 

II Som^imee bifid m A kochi 
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Species recorded from the Indian AreJa * 

The following species and vaneties are recorded from the 
Indian area . — 

A koehiDon 
A leucosphyrua Don 
A tesaellatua Theo 

14 Anopheles kochi Domtz, 1901 f 27 ) 

Donitz, Insektenborse, xviu, p 36, 1901 (A kochi) Tyte-loo 
F adang, Sumatra 

ocdlatus Theo , 1901, Mono Cul. i, p 174 (A occUatue) Type* 
Loc Taipmg, Perak, Fed Sfalay States Ttpe descnbed 
from 2 $$ m Bnt Mus Syn by T^eo , ib , footnote 

flam Ludlow, 1908, Oanad Entom xl, p 32 {Odltaflam) Type- 
£00 Camp Wihielm, Tayubar, Luzon, P I Tm: 4 $ types 
m T7 S Nat Mus Washmgton (t»de Dyar and Shannon, Inmt 
lose Mem xm, p 87, 1925) Svk by Edwards, Bull Ent. 
Bes IV, p 222, 1913 

halli James, Paludism, no 1, p 33 [Ohnstopherata hallt) Type- 
LOC Sylhet, Ass^, Bidia Type $ and 3 descnbed, 
type 9 m Indian Mus , Calcutta Syn by James and Stanton, 
C B 3« Congr F E A T M p 516, 1914 

Beferred to as Anophdea 1 a by SchufEner, Zeit f Hyg xh, p 91, 
1902 Probably M tesaeUata of Mathis and Leger, Bull Soo Med 
Chir de I’lndochme, s de 16 Nov 1910, and also ihe q>ecieB near to 
maaUrai referred to by these authors 

Adult $ — A medium-sized, fawn-coloured anophelme 
(length of wmg 3-4 mm ) 

Head scales of normal type, formmg a large and broad 
pale vertical spot , vertical chsetse milk-white, passmg almost 
at once mto several rows of shghtly curled flattened chsetse 
which form a conspicuous bifurcate frontal tuft , ocular 
scales formmg a dense hne at the sides Antennoe with 
a few mmute white scales on t and numerous white scales 
on first fs Palpi ornamented, as in fig. 27, 2, with 4 white, 
3 yellow, and 5 narrow black bands, 1 yellow and 1 black at 
extreme base, the black bands at base of each segment 
Labium golden m apical half and usually with some spots of 

* Other species mcluded m the group are (Onental) A vxAavtn 
Leic , A aunroatna Watson , (Austrahan) A annulipea WaUc , A on^ 
tue Edw , A puruAidcAua Don , and var moluccenaia Swell & ’ 

A longiroatna Brug, (Etluopian) A amtthi Theo, A ml» Theo, 
A ardenaia Theo , A vatalenaia TTill & Hayden, A kingi Chnst , 
A tnachardyt Edw , A mvUtctnctua Edw 

t Sysiematio Leicekter 1908, p 46 , James 1910, p 33 , Stanton 
1914 0, p 129, SweU 1916, p 116, 1921 o,p 83, Chnst 1924 c, 
pp 71, 104 , Baisas 1931 6 

See also Domtz 1902, p 67, Jcunes and Liston 1911, p i"* 
Edwards 1913, p 222, Boper 1914, p 142, Ludlow 1914 o, p o9, 
Chnst 1916a, p 469 , Mangk 1919, p 76,Bodenw 1921, p 147, 
Yamada 1926, p 489 , Borel 1925, p 224 , 1929, p 69 See also 
references on pp 174-6 (footnotes) 




1 Wing of $ 2> $ palp, same scale , tlia bgbter shading is ydlow 

S palp, same scale 4 Lateral new of labium, showing ornamen- 
tation and basal scale-tuft 5 Vertex 6 Hind tarsus 7 Fore 
femur 8 Mid-tibia 9 Lateral view of abdomen, diowmg 
ventral scale^tufts 10 Pharyngeal armature 11 Front view 
of a smgle tooth, standard scale for pharyngeal teeth 12 Lateral 
view of isolated tooth, same scale 13 Leaflets of one side of 
phallosome, standard scale for leaflets 14 Parabasal spmes, 
standard scale for harpago , spmes 1-5 respectively are labelled 
o-e 15 Glypeal hairs of larva (after Pun) 
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yellow on the basal black portion , labella and extreme tip of 
labium usually a duller yeUow 

Pharynx * with characters of subgenus and group Dorsal 
papillae 6 , lateral flanges poorly developed, not much wider 
than postenor part of pharynx , pigmented area somewhat 
hour-glass-shaped , post-pharyngeal ridges absent , pharyn- 
geal bar very broad, straight , teeth with filament strap-like, 
with fimbriated extremity 

Thorax with scale-tuft on apn , propleural hairs 2 
Mesonotum, including fossae and lateral areas, pale, with 
a dark eye-spot on each side of dorsum, covered with pale 
scales and hairs, former broader over fossae and laterally, 
formmg large median and lateral tufts on antenor promontory, 
latter tuft passing mto black scales on face of promon- 
tory Pleurae dark, mapped out strikmgly into pattern 
by broad pale Imes , spiramilar hairs absent , stemoplenral 
as usual , subalar about 6 , prealar about 3 , some scales 
mixed with most groups of hairs 

Wings as in fig 27, 1 , pale areas hght yeUow , dark spots 
often still further reduced than shown m figure. Scales 
rather broad , plume-scales short and bvoid, somewhat 
ballooned m some situations, notably on basal portion of stem 
of vein 4 , max str about 10-12 , some very large scales 
on Puboosta 

Legs front femora swollen ih basal half Femora 
speckled , tibise and first and second tarsal segments on all 
legs with rather regularly spaced pale spots or flecks laterally , 
front tarsus with apical and basal bandmg at all jomts except 
last, usually with antenor aspect mainly affected , mid-tarsus 
apically banded , hind tarsus with &st segment narrowly 
banded apically, remauung jomts with broad apical and basal 
pale ban(& , apical half of segment 5 white 

Abdomen with narrow yellow scales and hajrs on II-VII, 
scahng becoming denser on postenor segments , venter 
bare except for prominent tuft of black scales on each segment 
from Il-Vn , a conspicuous pale spot on either side of each of 
stermtes II-^I towards antenor end , ceroi with yellow scales 

Adult <J. — In the mam as m $ Antennae with a few dark 
scales on first flagellar segment Palpi ornamented as m 
figure , margmal hairs forimng a tuft at apex, especially 
ventrally, of segment 3, hairs 2 or 3 hnes deep along the 
margins of segment 4 and a smgle hne of less noticeable 
hairs on either mar gin of segment 6 Labium as m $ but 
with more numerous pale mterruptions on basal dark area 
Abdomen as m $, with numerous scales on coxites Ungixs 
without special feature 


• PhaHynx Manalang 1929, p 431 
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Hypopygium * parabasal spines 5 , as for subgenus, 
but spine no 4 more 'widely separated than usual from 
basal group Harpago with apioal hair somewhat longer 
than club , one or two small hairs arising near base of apical 
hair Phallosome short, squat, less than half length of 
coxite , leaflets about 6 on each side , the longest about 
i length of phallosome, one or two showmg serrations 
PoPAf — Paddh external border smooth basally, with 

fine sharp spmes along the apical third, abruptly replaced 
by very fine scattered hairs on the postenor border , paddle- 
hair short, bent, simple, or bifurcate at end , acc hair about 
same lengt h, fin e, simple, or bifurcate at end 
Spine (VXll) rather ^ort, half segment or less , accessory 
bair simple (VII) about \ length segment, some-what 
sharp-pomted (UI-VI) decreasing m size and someirhat 
blunt, very small and blunt on HI and IV (11) absent 
or very mdiment ajy 

Hair B . (VT-Vil) about f length of segment, bifid (V) 
trifurcate (III-IV) branched 
Hair G (V-VII) about length segment, simple (IV) 
trifurcate. (HI) branched O' (seg. VI) simple or bifid 
Labva t —Clypeal Tiairs § as m fig 27, 15 . ic ■very finely 
frayed, the fraymg visible only under a high magnification , 
pe with one or both sometimes bifid Antenna with the hair 
nsmg about ^ to ^ length of antenna from base , terminal 
hair spht about middle into 2-4 br Menium with four 
teeth on each side of median tooth, the last much smaller 
than the others and placed a httle removed from them 
Shoulder hairs inner without conspicuous base, not stout, 
with 3-10 br , middle 2 to 3 times length of inner , outer 
nsmg mdependently Hair no 1 on metathorax forming 
poorly developed palmate hair, the leaflets not arising m 
a whorl Pleural hairs as given for the group , the chitmous 
tubercles are of moderate size, the projection on the prothorax 
produced mto a very short process near the dorsal bord er. 

Palmate hairs well developed on segments III-VJLi , that 
on I poorly developed, that on n fairly developed Leaflets 


* HTPOFoanm Ohnst 1915, p 391 , Swell 1916, p 121 , 1921 a, 
p 86 , Baisas 1931 b 

t ^therto undescnbed, the above is a short description 
t Labva Stanton 1915, p 168 , Swell and Swell 1919 a, p 40 , 
Swell 1921a, p 86, Pun 1931, p 127, Stanton 1926, p 49 
See also C^ist 19115, p 67, Stanton 1912 5, p 8, 1914 a, 
p 129 , Mangk 1919, p 75 , Swell and Swell 1920 5, p 85 , Swell 
1916, p 124 , Lombom 1921, p 93 (tail-hooks) , Pun 1928 5, p 524 , 
Waloh and Soesilo, 1929, p 463 (pecten) , Borel 1929, p 73 , Baisas 
19315 

$ In this subgenus the frontal hairs and subantennal hair will only 
be descnbed when in any way unusual 
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more or less uniformly coloured in basal two-thirds, but 
unpigmented and somewhat transparent m distal half, 
filament poorly developed, indentations shallow and somewhat 
scattered Lateral hairs on IV-VI long and spht into 2-4 br , 
on Vn short, with 3 br Tergal plates very small, also 
postenor me^an plates, which m some specimens may be 
very faintly mdioated spa poorly developed, but mps 
widened out anteriorly and nearly touchmg these Pecten 
with 3 or 4 long and 7-11 very short spinous projections, 
the serrations at base of these very fine and moonspcuous 
ps with 3-5 br Caudal hooks 5 , poorly formed Anul 
papiUse much longer than anal segment 
Egg — ^Accordmg to Stanton -(1914a, p 129] the egg does 
not differ m any detail &om that of A tessdlatus, q v 
Identietoatiok — ^There is no species with which this 
can be confused, nor any vanetal form described Any 
anopheline found m the eastern Indian area and resemblmg 
A svbpictus and A vagus m general coloration, but with 
broadly banded hmd tarsi, is most probably A kochi , con- 
firmed by the abdominal scale-tufts 
DiSTBiBimoK — A kochi is a widely distnbuted Onental 
species, but not apparently occurrmg m North China or 
India west of Bengtd It has been recorded from Molucoas 
(T emate, Ceram, Halmaheira) , Phujppinbs , Poemosa * , 
China (Canton) f > Lessee Sunda Islands (Bah, Lombok, 
Soemba, Soembawa, Plores) , Java (and Noesa Eambangan) , 
SxnsATBA (with Nias, Biouw, Batoe, Bilhton, and Lmga 
Islands) , Bobneo (with Poeloeh Laoet) , Coohin-China , 
Annam X , Tonhin , Siam , Malay Peninsula , Burma 
andNE India 

In the Indian area it has a restncted distnbution, being 
recorded only from Upper and Lower Burma, Assam, and 
NE. Bengal It has not so far been recorded from the 
Andamans or Ceylon 

Bionomios — A kochi is a moderately domestic species, 
bemg foimd m houses, stables and 'Cow-sheds (WdUh, 1924 , 
Doorembos, 1924 , Ramsay) , it is, however, recorded by 
Chalam, 1923, at Nalban, Assam, among species not found 
m houses , it is also to be caught very commonly m the jungle 
m Assam (Ramsay, private comm through Covell) It feeds 
on man and cattle, and 39 per cent of caught females were 
found by Lambom, 1922, to show blood m the gut It 
IS recorded m Java (MangkoewinOto, 1919) as one of several 
species seen entermg houses at twihght 

* Recorded by Kmoshita, bat doubtful if Formosan species 
(vide Yamada) 
t Buddie 1928 
t Swell 1916 
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A. kaehi breeds by preference in small, shaUow, often muddy 
•collections of water m the open, such as small pools, with 
or without grass, stagnant drains, bufialo-wallows, hoof-marfcs, 
and collections m fallow lice-fields {Swell, and Swell • Hacker ; 
Watson, 1921 , Stookes, Gater and Rajahmoney) , also in streams 
{Borel) In hlalaya, whilst usually occurring in the open, 
it is also commonly found breeding m drains in the jungle 
{Gater and Rajahmoney). Accordu^ to Stookss it specially 
frequents artificial contamers such as broken chatties and cut 
bamboos , also Feegrade found it breeding m such situations 
when there was no lack of natural breeding places near by. 

Relation’ to Disease — A Lochi has been esperimentaEy 
infected to the oocyst state with M.T. and B.T. It has 
been found naturally infected in the Dutch East Indies 
by a number of observers, showing an infection rate from 
0 4 to 11-5 per cent 

15. Anopheles lencosphyrus Don., 1901*. (Fig 28.) 

Domtz, Insefcfcenborse, xviu, p 37, 1901 [A. leiujosphyrus). Ttps 
uoc. * Kaioe Tauom, Sumatra. 

Stnonym • 

degana James, 1903, m Theo , Mono Col. ni, p. 51 {Myzomyia 
(») degana). Ttpe-ioc. . Karwar, West Coast, India. Tyke: 
§ described ; type m Bnt Mns. Syn. by James and Stanton, 
Palndism, no. 5, p 60, 1912, and Stanton, C. R. 3® Congr. 
F E A.T M p 516, 1914. 

RECOQ3STZED YaEIEIY : 

hacken Edwards, 1921, Boll Ent. Res. xii, p 70 {A. leumaphynj 
var. hacken). Tyfs-IiOC. . Fed. Malay States. Tyys : 2 des- 
cribed , type in Brit Mas. Not recorded from IndTan area f. 

Adult $. — Size moderate (length of wing 3-3-7 mm.). 

Head : scales of normal type, with pale vertical spot j vertical 
chsetse fomung single row, uailk-white and somewhat flattened, 
forming rather thin vertical tuft. Antenna : f devoid of 
scales , some pale and dark scales on first /s. Pal;pi : basal 
portion somewhat shaggy ; apical segment long, index 0-65 ; 
with four pale bands (% 28, 2), due to pale scales at the 
apex of each segment except rbs Labium dark, with the 
scales ventrally at base forming tuft, but not so pronounced 
as m A. kochi ; labeUa pale. 


* Systematic • Tfaeo. 1901, p. 307 ; James end Liston 1904, p. 82 ; 
1911, p 105 (degana) ; Leicester 1908, p. 28 ; Edwards 1921, p. 70. 

See also Donitz 1901, p. 37 ; 1902, p. 56 ; Tbeo 1903, p. 51 
(degana) , 1907, p 77 ; 1910, p. 44 ; CogOl 1903, p 330 ; SwelL 1916, 
p 82; 1921, p. 82, Christ 1916 o, p 469; 1924 c, pp 71, 103; 
Mangk. 1919, p 74; Rodenw. 1921, p. 153 (pQot.) , Borel 1929, 
p. 64, Baisasl9316 See also references on pp 179-180 (footnotes). 

t See Blacker, FMS. Mai. Bor. Repts._1920 (1921), p. 33 ; AlaT- 
Bor Annual Repts 1921 (1922) and 1922 (1923) ; Borel 1929, p. 65 ; 
•Gater and Rajahmoney 1929, p. 10. 

DIPT. — VOL. IV. N 
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Pharynx very aimilar to A kocht, but filaments of cones 
longer, more or less as m fig 28, 5 , cones ■with t^wo lateral teeth 
and devoid of crest 

Thorax -with marked black scale-tufts on , propleural 
hairs 2 Mesonotum dark, -without differentiation of median 


Fig 28 



A hucoaphyrua 

1 Wine of $ 2 & 3 $ and J palpi, same scale 4 Ve^x 6 

pharyngeal teeth, standard scale 6 Hmd leg, 

Wl band 7 Fore tarsus 8 Harpago, standard scale 
9 Leaflets of one side of phallosome, standard scale 
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and lateral areas, but often with silvery eyespot on fossa 
and crescentic silvery line delimiting the fossa postenorly , 
covered with golden hairs and dark chsetse , antenorly scales 
form prominent median and lateral tufts, the latter with 
an area of black scales extending on to face of promontory , 
a few scattered scales on fossae and lateral areas near wmg- 
roots Scutellum with lateral portions pale, median area 
black and rather swollen Pleurae dark, with some pale hnes , 
spiracular hairs small, 1-2 , prealar about 4 , upper mes- 
epimeral few in number (about 4) 

Wvngs as m fig 28, 1, with six or more dark spots on vem 6 
and similar spottmg on veins 5 and 5 2, no frmge-spot 
opposite 6, or none at 5 2 or 6, but spots present between these 
vem-]unctions , border scales extending only a httle distance 
basal to junction of vem 6 

Legs: front femora swollen m basal half Femora and 
tibiae of all legs very much spotted, much as m kocht, 
but legs darker , apical ^ or so of hmd tibiae, together with 
an extent of base of first tarsal segment, conspicuously pale, 
fonmng a broad, pale tibio-tarsal band easily visible to the 
naked eye , first tarsal segment on all legs splashed with 
pale spots , fore tarsi apically and basaUy banded at all 
]omts, or sometimes apical only at some of these, basal bands 
sometimes broader than apical and last segment sometimes 
more or less pale , imd-tarsi variably banded , hmd tarsi 
narrowly apicaUy handed, or with basal bands also at some 
]omts, extreme apex of last segment pale Coxee darlria b, 
with some hght hairs but no conspicuous scales 
Abdomen dark, with dark hairs on dorsum except on 
Vni, where there are nume rous golden hairs , venter with 
lateral pale spots on Hl-Vil towards the firont of the segment 
as m d hodii\ and an apical tuft of black scales on YU with 
some scales or a tuf t on VI, or also on V , ventral aspect 
of the cerci and Vlli dark, without golden hairs 
Adult ^ — In general as m $ Avtemia with a few scales 
on first fiageUar segment Palpi as shown in fig 28, with 
margmal hairs forming smgle row on seg 4. Abdomen 
with rather numerous scales on dorsum of Vlil and coxites 
and scale-tufts as m $, or scales representmg these on V-V in. 
Ungues with a rather long basal spur 
Hypopygium * parabasal spmes 5 , spme no 4 somewhat 
separated from basal group as m d lochi Harpago with 
apical hair shorter than club , some smaller hairs present 
in addition to mam hair Fhallosome short, less than 
half length coxite , carrymg about fi-7 leaflets on each side. 


P 


• Hypopygidm • Christ 1915, p 391 . Swell 1916, p 82 , 1921 a, 
81 , Borel 1929, p 68 , Baisas 1931 b 

n2 
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the largest about ^ length of phallosome measured to base, 
excluding leaflets, one or two showmg serrations 
Pupa * — Paddle, very similar tjo A. kochi, but spines 
on external border stouter 

Spine (VIII) about f length of segment , acc hair simple. 
(V-Vn) about j length of segment, pomted (HI-IV) very 
short, blunt (II) rucbmentary 
Hair B (III— VII) branched , about | length of segment 
Hair 0 (V-VII) bifid, approaching length of segment 
(III-IV) branched C (VI) simple. 

Lasva t — Clypeal hairs very similar to those of A kochi , 
ic simple or finely frayed, as m .4 kochi' Antenna rather 
slender , hair ansmg ^ to ^ length of antenna from base 
Mentum as m.4 kochi, but the four teeth on either side of the 
median tooth somewhat longer 
Shoulder hairs : inner stout and feathered, with conspicuous 
base, usually fused with that of the middle hair , middle 
ham not disproportionately larger than inner , outer hair 
ansmg from base of nuddle hair Metathoracic hair no 1 
not differentiated as palmate hair Pleural hairs as given 
under the group , basal tubercles as in A kochi 

Palmate hairs well developed on III-VII , hair no 1 on 
1 and n not developed as palmate hairs , leaflets more or less 
uniformly coloured, not so transparent m apical portion 
as m 41 kochi, the filament varying from half to ^ length 
of blade Lateral hairs on IV-VI long, somewhat slender 
and spht near base mto 2 on IV and V and 2-3 on VI, 
very ^ort, with 3-4 br on VH Tergal plates very small 
spc well developed and mps fomly broad antenorly, its 
antenor border nearly touching the chitimsation Pecten 
with 4-5 long and 7-10 short processes, practically all with 
some serrations at their bases ps with 4^ long br Caudal 
hooks 6-6, somewhat shallow Anal papillae exceptionally 
long, three times or more length of anal segment 
Egg — Unknown 

iDENTmoATiON — The broad pale tibio-tarsal band on the 
hmd legs su£5ces to distmguish A leucosphyms from all 
other Onental forms except its variety hackeri, which has 
not been recorded from the Indian area The latter differs 


* Hitherto undescnbed, the above is a very bnef descnption 
t Labva Stanton 1916, p 168 , 1926, p 60 , SweU and Swell 
1919 o,p 33, 1920 5, p 83, Pun 1931, p 183 
See also Cogill 1903, p 330 , James and Liston 1904, p 82 , 1811> 
p 107 , Theo 1907, p 77 , Stanton 1912 b, p 6 , Swell 1916, p 87 , 
191?, p 398, 1921, p 87, Mangk 1919, p 74, Pun 1928, p 624 , 
Stookes 1929, p 111, Waloh and Soesilo 1929, p 463 (comb) , Borel 
1929, p 68, Baisas 19316 See also refs tovar Aacl6n,p 177 
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jfrom the type-form, according to Edwards, m the followmg 
particulars — ^Bands on the female palpi very narrow, the 
apical segment white at the extreme tip oidy , proboscis 
unusually long, longer than the Jialpi by almost, or qmte> 
or even more than, the length of the last two palpal bands , 
dark markings on the wmg more extensive, the dark spots 
on vem 1 more lused The var haclcpn appears to breed 
especially, if not exclusively, m bamboos * 

Distribution — A leticosphyrus has a wide distribution 
m the Oriental Region, but has not been recorded from Chma. 
or, apparently, from the Moluccas or Lesser Sunda Islands 
It has been recorded from Celebes t . Sangir Island f , 
Talaud Island f , Philippines J , Borneo (with Poeloeh 
Laoet) , Java , Sumatra (and Nias Islands) , Cochin China , 
Malay Peninsula , Siam , India, Ceylon, and Burma 

In the Indian area it is recorded from many locahties 
in eastern India, mcludmg Upper and Lower Burma, 
Andamans, Assam, and Bengal, and also m South India 
from the west coast (Konkan), Nilguns, Coorg, Malabar, 
and Mysore (Kadur m the west) There is, therefore, an 
mtervemng area, mcludmg Hyderabad, the Madras Presidenc}'', 
Central Provmces, and Bihar and Orissa, from which it has 
not yet been recorded It is recorded from Ceylon by Senior 
White, 1925, and Carter-, 1925 

Bionomics — ^In the Indian area A leucosphyrus is a wild 
species found breeding m deep jungle and forest, but recorded 
from houses by Mc^mbie Young, 1921, and Lalor, 1912 
Roper, m Borneo, commonly found it gorged with blood m 
the nets of the men m a coolie Ime near a swamp 

Breeding places m the Andamans are pools by sides of 
rocky streams m forest {Christophers , Covell) and m a 
disused well {Covdl) , m the Bengal terai Puri, 1931, 
found it breedmg m ramwater in borrow-pits alongside 
the road m thick forest , m the Konkan recorded as found 
m pools besides forest streams {Cogill) and fitim nullahs 
densely shaded by fohage [Strickland, 1923) , m Ceylon 
m streams descendmg from heavy jungle [Senior White, 1925), 
and m a heavily shaded swamp and m a densely shaded 
stream [Carter, 1925) It may be found also on occasions 
in pools in the open [Cogill, Covell, Puri)A'n6. at some distance 
from forest [Senior White, 1926) Recorded as found 
800 metres from its breedmg place by Baisas 


* According to Gater (private communication), haclen is probably 
specifically distinct from leucosphyrus , there is a constant difference 
m the larvae as well as m breeding habits and in adult morphology, 
as noted above For references to this form, see footnote to p 177 
t Given by Bodenwaldt from these areas as var hacLen 
t Baisas 1931 b 
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EeiiAIION to Disease — Suspected by Boper, on epidemio* 
logical grounds, to be a earner of malana in Borneo Has been 
eEpenmenially infected with B T and also found infected 
in nature (1*7 per cent.) in tbe Dutch East Indies It is not 
thought to play any part in malana transmission m India 
owmg to its ranty, except as a jungle species 

16 Anopheles tessellatus Theo , 1901*. (Eig 29^) 

Theo , Mono Cul i, p 175, 1901 {A teasellatum mentioned as 
MS name, but desenbed as A punctulatua Don ) Tum-icc 
Taiping, Perak, PMS Txte described from a single ?, 
type m Bnt MuSi 

formoscB Hatori, Kampo, no 5534, p 275, 1901 1 {A fomosm) 
Typb- 1.00 Formosa Syn by Yamada, Soi Bepts Govt 
Inst Inf Dis iv, p 483, 1925, 

deceptor Donitz, 1902, Zeit f Hyg xli, p 60 [A deceptor) Type 
IOC Sumatra Type ? desenbed Syn by Stanton, 
BiJl Ent Res iv, p 129, 1913 , 

thomtorm Ludlow, 1904, Canad Eutom xiacvi, p 69 [Myzomyta 
ihornlotm) Type-eoc Oras Samar and Cottabato, Mmdanao, 
P I Type • 3 $$ types mU S Nat Mus Washington (wdeDyar 
and Shannon, Bisect Ins Alens xui, p 87, 1925) Syn by 
Edwards, Bull Ent Bes iv, p 221, 1913 
ceylomca Newstead & Carter, 1910, Arm Trop Med and Par. 
IV, p 377 {Dactylomyia ceyUmica) Typb-loc Trmcomalee, 
Ceylon Type desenbed from a single $, type m L'pool. 
Sch Trop, Med Syn by Stanton, loo ett 1913 
ktnoshUai Koidzumi, Dobuts Zas xxix, p 133, 1917 1 (A kino- 
sfiiUn) TypE'IOC Formosa Syn by Yamada, toe ck 
1925 

Utiuanetists Koidzumi, ib (A tatwanenste) Type-loc For* 
mosa Syn by Yamada, loc at 1925 
This IS tbe A punctulatus of many authors wntmg of all except 
the more eastern part of the Onental Region, and the A punetuU^u 
of India of James and Liston It was also referred to for a tme by 
Indian authors as A thomtomi 

AEtTLT $ — Size medium (length of "mnig 2 5-3 7 mm ) 

Head . scales of normal type, 'With a bro^ pale vertical spot , 
vertex broad ; vertical chsetae formmg a smgle line, or nearly 
BO, on either side, white and forming a rather sparse frontal 


* Systemaho • Theo 1901 a, p 175 , Edwards 1913, p 221 , 1921 a, 
p 71 , Yamada 1925, p 483, Borel 1929, p 74 
See also Itesaellatua) Stanton 1912 5, p 6, 
p 255, 1926, p 32, Christ 1916, p 482, 1924, pp 72,106, 
and Swell 1917, p 19 , Swell 1919, p 3 , Koidzurm 1924. p IW , 
1930, p 234, Carter 1926, p 76, Baisas 1931 6 
1901 b, p 306 , 1903, p 55 , Cogdl 1903, p 331 , J^es and 
1904, p 84, 1911, p 104, Leicester 1908, p 27 » Matto “^L^ 
1911,- Roper 1914, p 144, Swell 1916, p 73, 1921, p 70 See also 
references on PP 184r-5 (footnotes) 

t Ong ref in Japanese , taken from Yamada, loc ett 
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tnfb. A?iienncB : a few minute Bcales on t and a patch of 
white scales on first fs. Palpi . apical segment long, index 
0 7, of moderate thickness, with three broad white apical 
bands separated by two narrow black bands, a further 
narrow pale band at apex of segment 2 and a patch of 
pale scales on 3 (fig 29, 2). Labvwm with apical half and 
labella golden-yellow, a dark spot at end of labium , base of 


Fig 29 



A teaseUatus , also A hucospJiyrua (0, 11) and A kocht (10) 

1 Wing of standard scale 2 & 3 $ and d palpi , same scale 

4 Vertex 5 a Fhaiyngeid tooth, standard scale, anterior view. 

5 6 Same, lateral view 6 Snmnlit of haipago, standard scale 

7 Leaflets of one side of phallosome, standard scale for leaflets 

8 Shoulder hairs of larva 9 Ditto, A kucosphyrus 10 Ditto, 
A hocht ‘1 Some leaflets of palmate hair, of A kucosphyrus , 
those of ^ koch.x&miA tesseffatusareverysimilar (8-11 after Pun) 
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labmm without any prominent tuft, but scales somewhat long 
in this situation 

Pharynx * very similar to A kock% 

Thorax usually with a few dark scales on a/pn , propleural 
hairs I Mesonotum umcolorous, usually with some broad 
fixisty markings about fossa and lateral area, givmg some 
approach to a dark lateral eye-spot towards front of lateral 
area , clothed with pale hairs and with narrow white scales 
formmg median and lateral tufts on promontory Fleurse 
dark, without conspicuous scales , spiracular hairs absent , 
prealar about 2 , upper mesepimeral few (4) Halteres 
entirely pale, including knob 

Wvng (fig 29, 1), with general resemblance to that of 
A l&ucosphyrus, but with a finnge-spot at vein 6 and border 
scales extending nearly to base of wmg 
Legs front femora markedly swollen in basal half , 
femora and tibiae spotted very similarly to A kochi and 
A leucosphyrus , the hmd tibiae only narrowly pale at apices, 
and base of tarsal segment 1 dark , tarsal segments narrowly 
apicall}'^ banded on 1-3, and on 4 on hmd legs , extreme tip 
of last tarsal segment on hmd legs pale or dark 
Abdomen with hairs only, these somewhat denser and golden 
on the last segment Cerci without defimte scales 
AnxjiiT (J — ^In general as m $ Antenna with one or two 
dark scales on first flagellar segment Palpi with margmal 
hairs formmg about a double row on segment 3 Vngves 
as in A leucosphyrus Coxites wnth numerous pale and some 
dark scales 

Hypopygium f very similar to A kochi and A leuco- 
sphyrns , parabasal spine 4 widely separated from the more 
basal 3 Harpago with apical hair stout, about the same 
length or a httle longer than club Phallosome about half 
length of coxite , with about 6-7 leaflets on each side, the 
largest about half the length of phallosome , the larger 
leaflets broad, claw-shaped, with some serrations on concavity 
Pupa % — Paddle very similar to A leucosphyrus, but 
the spines on the external border give place postenorly 
to stout bans with comcal bases, these not quite extending 
to paddle-hair, the mterval between havmg dehcate hairs 
Spine (VIII) about half length of segment with 4 lateral 
and 2 ternunal br , acc haur trifurcate. (V-VII) about 


* See also Manalang 1929, p 423 

t Hypopygium Christ 1915, p 391 , Swell 1921 a, p 73 (puwc- 
tvlalus) , Borel 1929, p 78 , Baisas 1931 b ^ . 

J Hitherto undesci ibed , the above is a bnet description frommatei^ 

kindly furnished to me by Dr Pun See also Lambom 1921, p 96 
(paddle-hair) 
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^ of segment on VII, shorter on succeeding two segments, 
moderately pomted (III-IV) minute 

Hair B (VI-VII) half to f length segment, 5 hr (IV-V) 
4 hr (HI) 6 hr 

Hair C (VI-VII) | length segment, trifurcate (IV-V) 
4 hr (III) 6 hr C (seg ‘^) simple 

Labva * — Clypedl hairs very similar to A kochi , ic finely 
frayed 

Shoulder hairs inner short, with 3-5 hr , less than half length 
of middle , without conspicuous tubercle , ansing near base 
of middle hair Metathoracic hair no 1 formmg poorly 
developed palmate hair Pleural hairs as given under group 

Palmate hairs weU developed on III-\TI , hair no 1 
not developed as palmate hair on I and 11 , leaflets m colour 
and general character similar to those of A kochi Hair no 2 
on I very short and hair no 0 very minute Ventral anal 
papillae longer than dorsal, which are shorter than the plate 
of the anal segment 

Egg t — Of whale-baek type Upper surface narrow, hnear , 
bosses at terminations clear and hght coloured Lower 
surface ornamented with polygonal pale markings Floats 
narrow, occupying shghtly less than middle f of egg, not 
touchmg margins of upper surface , float-terminations of 
moderate size, more or less rounded , float-ndges about 
18 m number, deeply mdented, with well-marked crest, 
giving serrated outlme to floats when viewed from above 
Fnll fairly broad, erect, and not extended laterally , present 
all round margm of dorsal surface , markedly stnated in full 
extent 

iDENTiFiCATioir — The charactenstic female palpi and the 
numerous spots on the sixth vem m the male, svithout the 
outstandmg features of A kochi (ventral scale-tufts) and 
A leucosphyrus (tibio-tarsal band), suffice to distmguish 
A tessellalus from all other Indian species 

The absence of broad scales over the mesothorax will 
distmguish it from A punctvlatus, occurring m the more 
eastern portions of the Onental Region A longirostns 
Brug I resembles A tessellalus, but iS distmgmshed by the 
very long proboscis and base of pf being nearer base of wmg 

* Labva Stanton 1915, p 171 , 1926, p 54 , Swell and Swell 
1919 a, p 38 {punctulatus) , 1920 b, p 85 {punitvlatus) , Pun 1931, 
p 131 

See also Stanton 1912 6 , p 6 , Mangk 1919, p 70 {punctulatus) , 
Swell 1921 a, p 73 , Lambom 1921, p 93 (tail-hooks) , Carter 1925, 
p 91 , Senior White 1925, p 218 , Walch and Soesilo 1929, p 463 
(pecten) , Baisas 1931 b 

t Eos Stanton 1913, p 129 , Chnst and Barr 1931, p 174 

j Brug, Meded Volks Ned Indie, xvu, p 424, 1928 




186 


ANOSHELOn. 


than that of af It has only so far been recorded &om New 
Gninea 

DiSTBXBtTTios' — A tessdlalm has a wide distnbution 
in the Onental Region , it has been recorded from New 
Guinea * , Molucoas * (Boeroe, Ceram, Amboina, Temate) ; 
Phujppines , Foioiosa, China (Hong Kong), Lessee 
SuNDA Islands (Soembawa, Soemba f, Alor) , Sumatba. 
(with Nias) , Java , Bobneo (with Poeloe I^oet) , Coohik 
China , Tonkin , Annam , Malay Peninsula , Siam ; 
Buema, India, and Ceylon. 

In the Indian area it is recorded from locahties throu^nt 
Burma, the Andamans, Ceylon, and Bast South, and Central 
Penmsular India, but not from anywhere north-west of 
Gujarat, Indore, and Delhi, nor from the Umted Provmces 
Bionomics — A tessdlatus in the Indian area is rarely 
taken except m small numbms at a time, but has been 
frequently recorded from houses and cow-sheds, and may 
be regarded as more or less a domestic ^ecies (Ckrtstophers, 
1912 , Covell, 1927 , James and LisUm , Sweet , Ramsay , 
see also Walch) Stookes, however, seldom found it m houses, 
even though larvse were abundant 
It is recorded as attackmg man {Barnes , Yamada), and 
69 per cent of females were found by Lambom with blood 
m the gut It has also been caught feedmg on buffaloes 
{Brug and Waich), and found with buffalo-blood by Ibe 
precipitin test {Waich and SarigUo) 

In the Indian area A tesseUaJtus breeds especially m small 
pools {Govell , Feegrade) , it has been found m excavations by 
the side of swamps {Samvel), in furrows m sugar-cane brakes 
{Lalor), m nce-fields {Fry, 1912 , StncMarid, 1923), and m 
imgation and seepage channels {Boo, 1929) Gater and 
Rajahmoney class it as typically a shade-breeder, with 
a preference for dirty stagnant water, Swellengrebel and 
Swellengrebel, 1919, also note its occurrence in dirty water 
Relation to Disease — A tessellatvs has been mfected 
■with M T parasites, but its susceptibihty is low In nature 
it has been found mfected m the Dutch Bast Indies once m 
1,553 dissections 


* Records may relate to A punctidatua in part 
t Soh StekhovBD, Geneesk Tijds Ixu, p 656, 1922 (pundtdatus) 
j The type-species for subgenus Myzotnyta is A siibpvstua Gra^, 
which does not belong to the present group, and there is no othw 
of the earher genera with a •(ype-species included m the group as at 
present constituted Stnctly, therefore, a new name should be PW® 
to the present group if it is to he treated as a genus But ThMO^d, 
though he first gave A rossn (A siibpictua), later gave A 
<3iles as the type, and I have therefore selected this ^ecies as the type 
without changing the name of the group 
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Group Myzouyia 


Chnstophers, Ind Med. Bea. Mem no 3, p 44, 1924 
Type-species, A. funestiis Giles J 

Pharyngeal armature -with a double row of teeth differen- 
tiated as “rods” and “cones,” the cones "without roots, 
a strong lateral tooth on either side crest of pediment "with a 
smgle row of spmes, usually rather short, postenor view not 
usually bifid Lateral flanges broad, ofben "with some teeth 
'Propleural hairs of adult present , usually a smgle hair 
Pemale palpi "with the apical segment short, wholly mcluded 
m apical pale band , pronotal lobes never "with a scale-tuft , 
mesonotum commonly "with hairs or hair-hke scales , if covered 
with scales these are usually narrowish , ornamentation 
of "Wing very regular, pale areas on costa usually of moderate 
extent , femora and tibise never speckled, tip of hmd tarsus 
rarely vf^hite , tarsal banding, if present, usually narrow ; 
abdomen without scales, except some commonly on coxite 
Earpago usually "with a stout apical hair, at most only 
somewhat longer than the club, and a stout hair at least half 
its length between this and the club Leaflets of phallosome 
usually shaped like a short prunmg-knife blade and serrated 
on one edge 

Pupa spme on segments IV-VII (mclusive) large or 
of moderate size and sharp, on IV not suddenly x^uced 
and blunt , HI nunute, usually unchitmised Hairt/ branched 
on IV , in this group G is also not infrequently bifid or 
branched on some or all of segments V-VH, but the branches 
are leash-like, not stiffly divergmg, as "with hair C m its usual 
condition when branched 

Lana clypeal hairs usually simple, but may be frayed 
or "With short lateral branches , the cone-shaped appendage 
on the maxillary palp is not bifid The full characters of the 
pleural hairs for the group are given below — 


1 2 


da .. 

Long, feathered 
(pectmate) 

Long, simple § 

va 

Long, simple 

Long, simple 

dp 

One-third length 

Extmmely short. 


anterior, split 
mto 2-3, or -with 
4^5 scattered hr 

simple 

vp 

Long, simple 

One-sixtb length || 
antenor, simple 


3 

Long, feathered 
(pectmate) 

Long, simple 
Extremely short, 
simple 


Short, slender , may 
be i^ht mto 2-6 
hr 


t See footnote } on opposite page 
^ Sparsely feathered m A sergenit and A rhodesiensi^ 

II Bifid sometimes in A culmfacies , split into 2-3 in A. sergetiH ; 
split into 3-4 and short in A majidi 
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Species recorded from the Indian Area *. 

The following species and vaneties are recorded from the 
Indian area — 


A dthah Patton 
A sergenti Theo 
A culicijacies Giles 
A fiumatilia James 
A mimmus Theo 
A varuna Iyengar 


A acomlua Don 
A jegponensis James 
A gegportenaia James, var con- 
didtensts Koidznmi 
A majtdt McCombio Young & 
Majid 


The following gives a general gionpmg of the species, 
for further particulars m identification see Key and notes 
under the species — 


Wmg-field and fringe without pale spots t , 
head-scales Imear , mesonotum shiny , 
frontal tuft ill developed Extreme N W of 
India only 

Wmg-field with pale spots , frmge, or apex 
at least, with pale area , head-scales normal , 
mesonotum not so markedly shmy 

Tarsi onbanded or, if banded, very 
narrowly so, and not with pure white 
Palpal bandmg narrow or only the 
apical band at all broad (For 
further particulars see under A cuh- 
cifactea , 

Palpi of female with two broad apical 
bands (For further particidars 
see under A fiumatiXis ) 

Tarsi narrowly or broadly banded with 
white 

Emd tarsal bands narrow , last 
segment not white 

Hmd tarsal bands broad , last seg- 
ment white 


A dthah 


A aergenh, 

[A cultcifaciea, 
\_A flumattha 
A tnimmua, 

[A varuna, 
lA aconitua 

A jeyponenaia 

A majxdi 


17 Anopheles dthali Patton, 1905 (Pig 30 ) 

Patton, Joum Bomb Nat Hist Soc xvi, p 627, 1005 (A dthah) 
Tvpe-loc D’thala, Hardeba, Sulek, Nobat (Aden Hinterland) 
Type unknown 

rhodeaiensts of Christ and Khazan Chand, 1915, and of Eirkpatnck, 
1925, and other authors referrmg to India, Egj^t, etc Nec 
A rhodeatenaia Theo of South-East and West Africa (vide Christ 
and Pun, Ind Joum Med Bes xix, p 1133, 1931) 

♦ Other species mcluded m the group ore . (Oriental) A fihpina 
Manidang , (Ethiopian) A rhodeaienaia Theo , A funeatua Giles, 
A marahalh lieo , A auateni Theo , A domicolua Edw , A freetovmenaia 
Evans, A fiavicoata Edw, A hargreaveav Evans, A moucheti E\ans, 
A pitchfordi Giles, A brunnypea Theo , A rufipea Gough, A dtahnctaa 
Newst & Carter, A walravenat Edw , A longipalpta Theo , A trana- 
vaalepata Carter, A theilerz Edw», A wdlbomei Theo (not A garnhamt 
Edw , as given by Edwards, 1932) 

t Sometimes some pale areas are present at cross-veins 
X For references, see next page 
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Adult $ — A small, light-coloured, rather dehcate anoph- 
ehne resembhng m appearance A cvltcifactes, wath black eyes, 
pale head, and shmy, transparent lookmg thorax (length of 
wmg 2 5-3 6 nun ) 

Head scales narrow, rod-hke, imusually long, expanded 
only at the apex, and stnations extendmg only about half- 
way down the scale, not extendmg below level of neck, and 
throughout of a light yellowish or yellow-brown colour , 
mterocular vertex rather narrow, vertical bristles yellow, 
short, unm odified hairs, forming a smgle row of about five 
on either side , about an equal number of narrow ocular 
scales , some pale lanceolate head-scales extendmg forward 
m the middle , frontal tuft practically absent or mconspicuous. 
Antennoe, mcludmg torus, without scales Palpi thin and 
of unif orm thickness to base, the last segment very short , 
index 0 3 , apex, mcludmg short last segment, dark or, if pale, 
m certam hghts, there is no defimte^band, narrow pale 
apical bands present at 2-3, 3-4, often mdistmct, or palps 
even appear unbanded , rbs devoid of scales 

Pha^nx as for group Edaments of cone fiat, tapermg, 
with fimbnated end , one or more sharp lateral teeth on each 
side, crest with a smgle row of numerous spmes Bods 
with narrow ends, tapermg from laterally flattened melon-seed- 
shaped bases, with some qpicules ansmg postenorly towards 
base 

Thorax with chsetse only on apn , propleural hairs 1 
Mesonotum umcolorous, shmy, often bluish, ohvaceous, 
or yellow, and having a somewhat transparent glabrous 
appearance, with Imes of dark chsetae, but no scales or scale- 
hke hairs even antenorly Fleurse devoid of scales , spiracular 
hairs usually absent , prealar hairs absent or mconspicuous , 
upper mesepimeral about 7 

Wings as m fig 30, 1, the wmg-field and frmge, includmg 
apex, usually entirely devoid of pale mterruptions, but there 
may sometimes be some pale areas at cross-veins Scahng 
of wmg narrow and rather scanty , max str 5-6 

Legs uniformly darlciRh except for some palmg at apices 
of femora and tibiae Tarsus unbanded Coxae without 
scales 

Abdomen without scales , usually blotched with dark and 
hght patches , hairs noticeably li^t coloured Cerci with 
hairs only 


* SVSTEI 1 A.TIO * Patton 1905, p 627 , CShnst. and Khazan Chand 
1915, p 182 , Chnst 1916 a, p 476 ; 1924 c, pp 49, 92 , Edw 1921 h, 
p 278 , S4guy 1924, pp. 155 , Eirkp 1925, pp 53, 172 , Martim 
1930, p 183 , Cbnst and Pun 1931, p. 1133 See also references on 
pp 191-2 (footnotes! 
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Adult ^ — In general as in § Palpi with the club narrow , 
usnally umformly dark except for difFuse pale area on dorsal 
border of last segment , rarely a pale spot may be present 
at base of club (apex 3) , margmal hairs formmg a smglo 
row dorsally and a double row ventrally Ungues of normal 
type Abdomen entirely devoid of scales Coxites with a few 
small scales 


Fig 30 



A dthah 

1. Wmg of $, standard scale 2 $ and S palpi 8 y**!*** 
4 Pharyngeal teeth (o) anterior \new, cone , (6) more 
cjfampio , (c) lateral ^^ow, cone , (d) rod, anterior view ; 
lateral view , (/) posterior view of crests 6 Hcad-scolcs. 8 Ap^x 

ofharpago 7 Leaflets of phalloBomo, stondard scale 8 Leatici 
of palmate hair (after Pun) 
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Eypopygium* harpago with a Btout hair shghtly longer 
than the club and a hair about half its length, alro stout, 
between this and the club Fhallosome about half length 
of coxite , with about 6-7 leaflets on each side, longest 
somewhat more than J length of phallosome, several with 
not very marked serrations and several largish ones plam 
The leaflets appear to difier from those of A sergenti in being 
somewhat more numerous and more equal m size, with a 
larger number of well-formed leaflets unserrated 
PuPAf — Paddle external border with spmes extendmg 

to base, the spmes thm, pomted, replaced by hairs on pos- 
terior border, which do not extend beyond the paddle-h^ , 
paddle-hair long , hooked , acc hair branched 
Spine (VJJLL) with 6-8 lateral branches , about length 
of segment, acc hair branched (IV-VIE) sharp, well 
developed, from. to half length of respective s^ments 
(m) small, chitmised 

Hair B (ilL-VII) branched, from half to over f length 
segments 

Hair C (V-Vn) simple (occasionally forked), longer 
than segment (HI-IV) branched, less than length of segment 
C (seg 6) Buuple 

I^EVA t — Clypeal Tiatrs simple , oc shghtly longer than 
half leng& tc , pc about same len^h as oc Antenna darker 
towards distal end , hair ansing ^ or a little more of 
length of antenna &om base , terminal hair spht about 
nu^e mto 3-6 br Mentum with three teeth on each side 
of median tooth, adequal and eqmdistant , a smaller tooth 
sometimes present bas^y 

ShovMer hairs the inner and middle ansmg fliom separate 
chitmised bases, both feathered and large Metathoraeic 
hair nx> 1 fairly developed as palmate hair Pleural hairs 
as given under group , with 4-5 br , the chitmised 
tubercles with the projection on 1 produced mto a pomted 
spme, those on 2 and 3 poorly developed 
Paimaie hairs well developed on II-VII , that on I with 
poorly differentiated fllament Leaflets more or less uniformly 
pigmented, the serrationB at the shoulder not very deep and 
the filament long and about § length of blade 

Lateral hair with 4-7 br on IV, 3-6 on V and W, very short, 
with 3-5 br on VII Tergal plates with the antenor plate 
moderately large, the postenor plate a httle behmd this and 

* HYPOFYenm Ghnst 1916, p 392 {rhodesienata ) , Ejrlq> 1925, 
p 53 {rhodesiensta ) , Christ and Fun 1931, p 43 
t Fdfa Kirkp 1925, p 65 {rhodeetensts) , Senevet 1931, p 106 
[rhodeatensis) 

t Lauva Patton 1905, p 627 , Kirkp 1926, p 56 (rhodenetuit) ; 
Pun 1928, p 522 (rhodeetensts) , Christ and Pun 1931, p 1136, Pun 
1931, p 146 
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two submedian oval plates spc poorly developed , mpa not 
so broad antenorly as m ^ culicifactea, and approacbmg 
the chitinisation only near its lateral ends Peden with 
4-5 long and 7-9 short projections, nearly all with basal 
SCTrations ps hair with ^7 long hr Oandal hooks 6-7 , 
some branches of the tsc also thick and hooked Anal papiUte 
very short, srestigial 

Egg* — As descnbed by Patton resembles very much 
that of A sergenti, but aceordmg to Pun this is mcorreot, 
the egg resembhng m general characters that of A. mperpictus 
Upper surface broad, apprommatmg to width of egg Lower 
siuface unornamented floats absent fVill broad, about } 
width of upper surface, extenidmg all round margm of surface 
and striated throughout 

Identiticatiok — A dUudi has a superficial resemblance 
to A cidicifactes, but it cannot be mistaken for this or any 
other Indian species If closely exammed It resembles m the 
general character of its markmgs A rhodesiensts (with which 
it has usually been confused), but differs m the foUowmg 
respects, among others — ^Head-scales not black over occiput, 
with pale vertical spot, but all pale and much narrower, 
palpi mconspicuously banded only , mesonotum shmy and 
scaleless m A dthaU, but not m A rJiodesiensta , wing-spots 
less pronouncedly black and white and legs not so black For 
other differences, see Christ and Puri, Ind Joum Med Bes 
xvm, p 1133, 1931 For differentiation firom A aergerUt, 
see under that species 

Dismubution — ^Recorded from Pamshnb , Sinai , 
Somaliland t , Sudan - j-, S Algeria Upper Mesopo- 
tamia , Aden Hotterland , Muscat , Baluchistan and 
NW India 

In the Indian area confined to the extreme north-west, 
and up to the present not recorded outside Baluchistan and 
the North-West frontier Provmce 

Bionomics — A. dfhalt has been found m tents, barracks, 
and houses {Patton , Sinton, 1917, 1922 , Kirkpainok), and 
feeds readily m nature on man {PaMon , Kvrkpainck) 

Patton found it breedmg m spnngs and m a well. It was 
found m the same area by Khazan Chand {Ghnstophera and 
Khazan Chand, 1915) m pools m a nver-bed At Muscat 


* Egg Patton 1905, p 627 , Edw 1921 6, p. 268 , Pun (m Chnat 
and Barraud, loc ext); Christ and Barraud 1931, p 181 

■)■ SpBcimeQs in the British Museum collected at Buran, 3,000 feet, 
Brit Somaliland (Major T H Tvngg), Khor Gwob, Eastern Sudan 
(Dr R C M Darling), and Djanet, Southern Algena (Dr Brousau) 
Prom the last-mentioned locahty one male was sent m 1928 together 
with a number of $$ of A hispamola, it has hitherto been overlooked. 
— W Edwards 
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Gill (1916) found it m pools m the beds of nullahs, especially 
holes in volcanic rock fed by underground water, in an tmder- 
ground aqueduct and its tank, and m weUs In Smai {Kirk- 
patrick) it bred, in almost all available water, in stagnant 
weedy pools with a salmity of 0 38 per cent , m sviftly 
flowing small dram with sahmty of 0-5 per cent , m slow- 
movmg fi:esh water running over grass, and m weedy pools by 
the side of fresh-water streams In Tntlifl. it is recorded m 
deep pools full of water-plants and algae m the bed of a nver 
{Browse, 1927) 

It was found prevalent by Smton from July to September 
and up to an altitude of 2,080 feet (Khajun) 

Relatiok to Disease —Suspected by Patton to be a earner 
m Arabia, also by Knkpatnek in Smai, -where at Kossaima 
100 per cent of the occupants of a pohee post contracted 
malana, and this was by far the commonest species Covell, 
states that there appear to be no records of dissections 

18 Anopheles sergenti Theobald, 1907* (Pig 31 ) 

Theo , Mono Cul iv, p 68, 1907 {Pyretophonis sergenttt) Type- 
x.oa Algena desenbed &om 2 $$ , type in Bnt Mus 

cuheifacies (Africa) of Edwards, 1912, 1913, and of Alcock, 1913, 
Gough, 1914, and Langeron, 1921 

Adult $ — A small anophehne somewhat resembhng m 
appearance A cvltctfacies (length of wmg 2 5-3 6 mm ) 

Head scales of normal type, dark over occiput, with a pale 
vertical spot, vertex rather narrow; vertical bnstles pale, 
formmg a row on either side of about 8, antenor ones 
flattened , ocular scales broad, numerous, forming overlappmg 
hue , some pale lanceolate head-scales passmg forwards , 
frontal tuft not well developed but distmct Anterma with- 
out scales on t, some narrow pale scales on first and often 
succeedmg fs Palpi tbmniah, of uniform thickness to base ; 
last segment very short and entirely involved m pale apex, 
mdex 0 3 , apex pale, with narrow but well-marked pale bands 
at 2-3 and 3^ , rbs with scales 
Pharynx . as for the group Pdament of cone thom-like ; 
crest with postenor portion somewhat divided off by notch 
Bods with expanded oval base, apical portion thom-hke, 
tapenng, with two or three spmous projections ansmg along 
length posteriorly 

Thorax with chsetse only on apn , propleural hairs 1 
Mesonotum somewhat darker over fossae and lateral areas 

♦ Systbioitio . Christ 1924 c, pp 47, 93 , 1929, p 623 , Edw. 

1921 b, p 279 , Ejrkpatnck 1925, p 56 , Seguy 1924, p 159 See 
also Sergent, Ed. and Et , 1906, p 249 , 1909, p 122 , 1910, p 909 , 
Theo 1907, p 68, 1910 a, p 38, Edw 1912, p 248, 1913, p 48 See 
also references on pp 195^ (footnotes) 
dipt.— VOL IV. 
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than in median area, bnt not markedly bo, and varying 
\nth ^e specimen and light-mcidence , covered with palmi^ 
hairs, a conspicuous median tuft on antenor promontory 
and a few narrow scales extendmg back from this a vanable 
distance up to about at most ^ of the length of the mesonotum , 
no lateral tufts Fleurse devoid of scales , spiracular hairs 2 , 
prealar 3 , upper mesepimeral 8. 

-Pig. 31 . 
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Wtng as in fig 31, 1, fringe ‘with ‘well-marked ^ts at aQ 
veins except 6 , vem 1 internal to inner dark costal spot, 
aU pale , vein 3 usually dark, but may show an mdistmct 
pahsh area about imddle ^ling rather narrow, ifiax 
str 7-8 

Legs, front femora not swollen m basal half, uniformly 
darkish except for pale markmgs at tips of femora and tibise 
of all legs, tarsi entirely unhanded Coxae ‘without scales 
Abdomen ‘without scales, dark, “with hght hairs Cerci 
‘Without scales. 

Adiilt ^ — In general as m $ Palpi with club narrow , 
uniformly dark except for diffuse pale area at apex and 
pale band at base of club (apex 3) , margmal hairs forming 
a smgle row Coxite ‘with some scales on outer aspect 
Hypopygium* * * § harpago ‘With stout spme about same 
leng&, or a httle longer or shorter, than the club, a second 
stout spme about half its length between this and the club 
PhaUosome somewhat less than half length of coxite , -wiih 
about three broadish leaflets and some more rod-hke and 
spicular ones, the mam leaflet nearly one-half or one-'third 
longer than the next largest, all the flat leaflets distmctly 
serrated tlurough most of their length 
PuPAf. — Paddle external border with fine spmes on 

anterior third, which change gradually to hairs m posterior 
third and extend to paddle-hair , paddle-hair long, hooked ; 
acc hair branched 

Characters of the spme and chief hairs as m A diliali, 
except that hair G is somewhat shorter on VI and only about 
as long as the segment on VQ , C has 2-3 br on IV, and the 
qime on m is very reduced and shghtly chitmised and 
blunter 

Lakva J — Very similar to A dthdli, but differmg markedly 
m the pleural hairs and to a shght extent m spc and pecten § 
Pleural hairs as for the group, but dal (long hair) is sparsely 
feathered , dpi ‘with 4-5 lateral branches , vp2, split into 
2-3 br The chitmiaed tubercles are weU developed , they 
carry a curved spme on the prothorax, and the flattened 
projections on the other segments are well developed 


* Hvpopygidm : Kirlqi 1925, p 57 

t Pupa * Kirlqi 192^, p 59 , Senevet 1930, p 303 

i Libya Langeron 1921, p 367 {pulicifactea) , JBuzton 1923, p 78 , 
Eirkp 1925, p 58; Pan 1928, p 524, 1931, p 165 

§ Pun, 1931, notes that speciinens from the Canary Islands show 
the inner shoulder hair with a chitmous base and two oval tergal 
plates as descnbed above, but that in specimens bred from the egg, 
dn the K W. Frontier, the inner shoulder hair was without a chitmised 
base_ and the small oval plates absent Langeron (Tunis) gives the 
species as with a chitmous base to the mner shoulder hair 

02 
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Spc very poorly developed The pecten with 6-8 long and 
4-8 short processes, t e , more long processes in proportion 
than in A dthah and A cvhcifacies 
Egg * — Upper surface with demarcated areas anteriorly 
and posteriorly, anterior approximately same length and 
width as postenor , each about ^ length of egg Lower 
surface unomamented Floats occup 3 nng about nuddle two- 
thirds of egg and extending to about an equal distanbe from 
either end , touching margm of upper surface , float-ndges 
13-15 , float-terminations rather large, romided 
narrow, not contmued past floats and ending m well-marked 
tags 

Idbntebicatiok — S ee under group characters and under 
A cultctfactes The outstanding features of the species are 
mam dark costal spot about equally long on vem 1 as on costa, 
dark vem 3, well-marked firmge-spots, vem 1 all pale m the 
basal area, and as a rule some darkemug of the lateral areas 
of the mesonotum The leaflets of the phallosome should 
afiord assistance m the case of the male ^see figures) Larval 
characters useful m diflerentiation are themesothoracic pleural 
hairs and the low origin of the antennal hair When A dthali 
has pale areas at the cross- vems, the head-scales and dark 
finnge, besides other features, diiStmguibh it from A serg&nti 
Distkdbtttioit — ^W ith a wide distnbution m the Mediter- 
ranean region Recorded from Canaby IsIiANDS , Algbbia , 
Ttnns, Egypt, Palestine, Sybia, NW Hjidia 
I n the Indian area record^ only from the extreme north- 
west, the only locahty recorded up to date bemg Jandola, 
Wazmstan {Pun} 

Bionomios — A sergenU has been recorded as flymg mto 
rooms and co mm on m house {Annandah ) , frequent m housfes 
{Buxton ) , m tents {Barrawi, 1921) , common house-fre- 
quentmg species, and formed proportion of house-caught 
Anophdes tested for human blood {Eltgkr, 1928) , readily 
enters houses and bites fiercely after dark {Kvrkpainch) 

A sergerUi has been found m Palestme breedmg m small 
pools and sprmgs among stones at edge of lake {AnvauMe), 
often under the stones {Busdon ) , rare m marshes and chiefly 
in small alfluents from sprmgs or marshes or pools associated 
with larger bodies of water {Buxton ) , swamps from over- 
runiung imgation ditches and streams, slow-movmg streams, 
seepage channels, sluggish parts of wadis, seepage under rocks 
and pebbles {Kligler, 1924) In Egypt it is found breeding 
in rice-fields or stagnant or slowly movmg water m channels 
feeding rice-fields and sometimes m borrow-pits, usually with 
aquatic' vegetaion {Kirhpainck) In the Canary frlands it 
was found in pools m ravmes, especially small rock-pockets 


* Ego Theodor 1924, pp 378, 381 . Christ and Barr 1931, p 181 
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{Christophers, 1929) In NW India it was found breeding 
by Pun in irrigation channels and small pools in river-bed 
A sergenti appears to be a strong flier, as it readily traverses 
distances under 2 kilometres, and was found in numbers 
2J kilometres from nearest breeding place {Kbgler, 1924) 
Both sexes are positively phototropic {KirkpaVnck) 

In Palestme and Egypt it is most prevalent in Sept -Oct 
(Buaton , Eligler , Kirkpatrick) Large numbers of adults were 
found by the last-mentioned author in underground aqueducts, 
and he thinks they may he up in such situations m spring 
and summer and issue m autumn to breed in the rice-fields 
Relation to Disease — ^Tbe seasonal prevalence of A ser- 
genti m Palestine closely comcides with that of M T malana 
(BusAon), but the only dissections recorded by Covell are 
those of Khgler, m wLch 294 were all ne^tive, 400 with 
1 positive and 195 with 1 positive respectively It has 
been infected expenmentally by Khgler, 1930, with M T 

19 Anopheles culicifacies Giles, 1901 *. (Eig. 32 ) 

Giles, Entom Month Mag (2) xu, p 197, 1901 {A cuhcijactes) 
Type-loo Hoshangabad, Cenlxal Provinces, and the Berars, 
Deccan, India Type 3 aud $ described, type $ in Brit 
Mns , type ^ a qiecimen of A turkhudt 

Synonyms 

listonii Giles, 1901, Entom Month Mag (2) xu, p 197 {A hslonti) 
Type-loc Elhchpur, Berars, Indbia [Lieut W G Liston) 
Type S and $ described, both A aulunfactes , (f and $ types 
in Brit. Mus Syn by Theo , Mono Cul m, p 41 
vndica Theo , 1901, Mono Cul i, p 183 (A indtca) Type-loo . 
Madras Type descnbed &om a single $ , type m Bnt 
Mus Syn by Theo , Proo Koy. Soc box, p 377, 1902 
punjabensis James, 1911, m James and Liston, Anop Mosq 
India, p 72 (M cidicifacies var punjabensis) Typb-4.oc . 
Punjab, India Type • type ? m Bnt Mus Syn (pigment 
anomaly) by Chnst , Lid Jour. Med Bes m, p 463, 1916 

Recoonized VABiErr y 

adenensis Chnst , 1924, Ind Jour Med Res xii, p 296, 1924 
[A cuhcifacies var. adenensis) Type-loc Daral Amir, Aden 
Hinterland Type numerous qiecimens m Mai Survey of 
India collection and m Bnt Mus Not recorded from Indian 
area 

The S type of A ctdicijaaes Giles is a specimen of A turUiudi 
[vide Theo , 1903, p 41) as also Theobald’s descnption of the $ taken 
from Giles’s type (Theo, 1901, p 310) Giles, however, gives no 
distmctive descnption of the so that Bnmetti’s contention (Brun , 
1912, p 404) that the name cuhcifacies should have been xetamed 
for the male may be regarded as mvahd 


* Systematic Liston 1901, p 365, James and Liston 1904, p 106, 
1911, p 69, Edw 1912, p 248 , 1921 b, p 279 , Chnst 1916, p 463 , 
1924c, pp 20, 81 See also [cuhcifacies and tndicus) James 1902, p 33 , 
Giles 1901 o, p 197, Theo 1901, p 183 (tndiCMs), 309 , 1902, p 377 
(tndicus), 379, 1903, p 39; 1910 o, p 25, 1910 5, p 2 See also 
references on pp 200, 201 (footnotes) 
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A aergenti Theo -vtiQ. given by Edwards, 1912, p. 248, as synony* 
mouB with A oidu!\faciea, and has on this account been lefetied to 
by some writers as t^ species. 

The vaneted form (var adenensia), from Aden Hmterland only, 
differs from the typedorm m the very wide costal pale areas, and is 
only pronsioiudly considered as distinct. 

Adult $ . — Size small to medium (length of wmg 2*5- 
3*5 mm.) , attitude dunng life somewhat Ct^x-like 
Head scales of normal type, with a not very white vertical 
pale spot , vertex rather narrow, vertical chsetse pale or darkish, 
not flattened, foimmg row of about five hairs on either side, 
making very imperfect frontal tuft , -ocular scales narrow, 
scanty t devoid of scales, a few mmute scales 

only on first fs Palpi with ^tenmnal segment very short, 
mdex 0 37, a narrowish pale apical band (mvolvmg, however, 
the whole of the short terminal segment) and narrow bands 
at 2-3, 3-4 , dark area between apical and subapical pale 
bands many times length of apical pale area 
Pharynx filament of cones rather narrow at base, long, 
tapenng towards end, with some i^icular branches toward 
termination and shghtly fimbriated ends , a well-developed 
lateral tooth on either side, wil^ three or four post-filament 
spmes contmued mto Ime of spmes along crest , the crest 
rather short Bods tapenng rapidly from e:q>anded base, 
where there may be a few spicules, terminal portion simple, 
rod-hke 

Thorax with ohsetae only on ojm, propleural hams 1, Meso- 
notum rather pale, unicolorous, median area v^th dark 
chsetse and small, bght-coloured, somewhat thickened, curved 
hairs, fossae bare, with chaetae only; op sometimes with a few 
pale scales m middle hne, usually bare of scales or nearly so. 
Pleurae devoid of scales , spiracular hairs 0-2 (mmute) , 
prealar about 4 , upper mesepimeral about 13 

Wings as m fig 32, 1 , base of costa with an mterruption 
just external to humeral cv, and usually a further mterruption 
at inner end of inner dark costal spot, vem 1 opposite the 
first such mterruption with a dark spot Vem 3 all dark, but 
sometimes with a pale area about its nuddle Frmge usually 
with rather mconspicuous spots at 4.2 and 5 1 only, sometimes 
lacking Scalmg of wmg nmrow, but the plume-scales rather 
long and noticeable , max str 7-^ 

Legs front femora not swollen m basal half Femora 
umcolorous, with little or no palmg beneath or at base or apex , 
tibiae similarly dark, but somewhat pale at apices, tarsi 
usually entirely unbanded Coxae pale, devoid of scales 
Abdomen entirely devoid of scales even on cerci 
Adult ^ — Markin]gs in general as m ? Antennas wm 
some dark scales on first /e Pal[d ornamented, as m fig. 32 , 2 , 
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a well-marked pale area at basal articulation of club , mar- 
ginal bairs forming a row of about two deep along margins 
of segments 4 and 5. Abdomen entirely without scales 
even on coxites 


Fig 32 



A eultct/acies 


1 $ wing, standard scale 2 ^ and $ palp, the two upper figures 
same scale , lower figure showing short apical segment 3 Vertex 
4 Pharyngeal teeth (a) anterior view of cone , (b) lateral view 
ofsame*; (c) a rod and posterior view of crest 5 Apex of harpago 
6 Leaflets of phallosome of one side, standard scale 6 o Ditto, 
var adenensts 7. Clyp«al hairs of lar^a 8 Mentum 
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Hypopygium * . harpago mth. apical spine about same 
length as club, and a smaller spme between this and club. 
Phallosome somewhat less than half length of coxite, with 
SIX or more leaflets on each side, at least four of these being 
large, well developed and serrated, the largest leaflet between 
^ and half length of phallosome, the next largest almost as 
long 

Pupa f — Paddle external border smooth basally, spines 
only becoming prominent m posterior third, these long, 
fine-pomted, gradually changing to hairs which do not 
quite continue to the paddle-hair Paddle-hair long, hooked , 
acc hair simple or bihd at end 

General arrangement of spmes and chief hairs as in A dtkali, 
but spine on IV still about half length of segment, that on III 
minute, non-chitinised Hair C on V-VII only somewhat 
longer than the segments, with 4r-5 branches on IV C (seg VI) 
simple 

Larva t — Glypeal hairs simple, rather stout , oc | to 
% length 1 C } pc a httle shorter than oc Antenna dark near 
^stal end , hair arismg about ^ length of antenna from base , 
terminal hair spht about its middle into 3-5 br Mentum 
usuallv mth three teeth on either side of the median tooth, 
the first of the series very short, the next larger and projecting 
as far forward as the second, the third placed further back, 
sometimes with another small tooth behmd it 

Shoulder hairs inner and middle stout and feathered, 
both arising from chitmous bas^^ Metathoracic hair no 1 
formmg fairly weU-developed palmate hair Pleural hairs 
as given under group , dpi spht mto 2-3 br , vp2 bifid m 
some specimens 

Palmate hairs well develdped on I-VH, that on I not so well 
developed as the others , leaflets more or less uniformly 
pigmented except near distal end, which is somewhat darker , 
the filament broad at its base, long and pomted, somewhat 
over two-thirds length of blade , serrations, rather shallow 
Lateral hair on IV-VI long and split near base into 2-3 br , 
that on VII very short, with 2-3 br Tergal plates with the 
antenor plates fairly large, and two submecban oval plates 
present spc well marked , the mps fairly broad antenorly, 
its antenor border nearly touching spc Pecten with 3-4 long 


* Hypopygium Christ 1915, p 392 

t Pupa Senevet 1931, p 66 „ . j 

i Lahva Pun 1931, p 141 See also James 1902, p 34, Steph and 
Chnst 19C(2 5, p, 8 , Theo 1903, p 42 , Jambs and Liston law*, 
p 108 , 1911, p 71 , Edw 1922, p 91 , Iyengar 1922, p oSi . 
Stnckl and Chowd 1927, p 40 , Pun 1928, p 522 
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and 10-13 short processes, all with fine serrations on their 
basal half ps hair rather short, with 6-9 hr arising near 
base Caudal hooks 5-6, fairly well formed 
Egg * — Whale-back-shaped Upper surface about width 

of egg, elongate oval or shghtly hourglass-shaped Ventral 
surface unomamented Floats not touchmg margin of upper 
surface, occupymg a httle less than the middle § of the 
egg-length, and extendmg to about an eq[ual distance from the 
two ends of the egg Float-ridges about 15-18, moderately 
smooth and regular, and not crested as m ^ fluviatihs , float- 
terminations rather large, rounded, somewhat flattened 
Fnll moderately broad, extendmg all round margm of upper 
surface, and stnated throughout 
Identificatioit — ^The foUowmg are differential characters 
from A sergenii and A fluviatihs — 

Pnnge m ith numerous spots , vein 1 pale in basal area 
Front of thorax: with scales 

Middle costal spot scarcely shorter on vom 1 than 
on costa , sides of mesonotum not markedly darker 
than median area , vem 3 dark , phallosome \nth 
more than tliree leaflets on each side sergenii 

Middle spot distmctly shorter on vem 1 than on costa , 
sides of mesonotum markedly darker than median 
area , vem 3 usually extensively pale , phsUosome 
vnth three leaflets and sometimes an additional 
small spicule on each side . fluviatihs 

Fringe with at most two spots , vem 1 vnth a dark spot 
opposite the pale interruption on costa outside 
humeral cross-vein Mesonotum umcoloioiis, rather 
light-coloured , \ em 3 dark, sometimes v ith a pale 
spot , leaflets more than tliree on each side Front of 
thorax with few or no scales culictfacies 

111 A sergenti the head-scales are darker over the occiput, 
the frontal tuft somewhat more developed, and the penultimate 
segment of the palps may be longer, with, m some instances, 
a rather broad second pale band In A fluviatihs the frontal 
tuft is much more conspicuous and the markings of the wmg 
usually more vmd 

From A turkhudi the male can be distmgmshed by the 
absence of the extensive white areas on the shaft of the palpi 
and other characters 

Distribution — ^Recorded outside the Indian area only 
from Siam , Tonkin t , South Arabia (Muscat, Aden) 

In the Indian area recorded from innumerable locahties 
from Burma to Baluchistan and including Ceylon It has 
not been recorded from ‘Kaabimr proper (altitude throu^out 


* Steph and Christ 1902 6, p 8, Christ and Barraud 1931, p 182 
t Private communication from Dr Toumanoff 
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over 5,000 feet), but occurs up to moderate altitudes on the 
Himalayan foothills The western limit given by Ihdian 
records is from Seistan (Eliaran}, the Zhob and Quetta- 
Peshm Distnots of Baluchistan and Wazinstan, Banna, 
Kohat, Peshawar and Hazara Distnots of the N.W Frontier 
Ptovmce The eastern limit of records extends to the extreme 
HE of Assam (Sibsaugar and Lakhimpor Distncts) and 
the eastern frontier of Upper Burma through the di^cts 
of Myitkyma, Bhamo, and the Horthem and Southern 
Shan States, in Lower Burma it is only recorded from 
Papun (Salween Diet } It has not been record^ from the 
Andamans 

Biouohics — ^Found abundantly m houses, cow sheds, out- 
houses etc Often difGicult to estimate numbers from its 
habit of secreting itself m holes, among dung-cakes, m chafE 
etc. {Adie, James and Liston, Fry, 1912, jftichmond and 
Mendis) Feeds readily on man m nature and experimentally , 
observed feeding actively on cattle at dusk {Feegrade, Eatha) ; 
found to feed readily in laboratory on pigeons and yarrows 
{James and lesion) 

Breeds m a large vanety of situations, but usually m clean 
fresh water , found especially in imgakon channels, m leaks, 
pools m canal beds etc , in slow-movmg streams and nullahs 
and pools in sandy nver-beds , m freshly formed collections 
of rainwater of vanous kmds, m shallow tanks, borrow-pits 
especially with grassy edges, in falldw rice-fields (James, 1903, 
James and Id^n , Hodgson , Graham , Senior White, 1930 , 
Sinton, 1931 ; Govell and Saily) Also frequently recorded 
from wells {Bentley, QtU, 1916) Becorded from brackish 
water {Ghakm, 1924;). 

Ordmanly a plains species and occurrmg at moderate 
altitudes, but recorded at 6,600-6,500 feet ((^etta, Davys ) , 
a single specimen found at 7,600 feet (Murree, Gill, 1923) 
Most prevalent m northern India m May to November, and 
wmters as larva {James, 1903 , Christophers, 1911 , Graham , 
Hddgson , Sinton, 1917 , McCombte , Young and Majm , 
Bichmond and Mendis) 

BeiiAXiok to Disease — The most important malana- 
carrymg species m India, except perhaps m the eastern arras 
Transmits aU forms of the parasite experimentally, and hra 
firequently been found infected m nature with both gut and 
gland infections, the percentage commonly 6 per cent or 
more. 
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20. Anopheles fluviatUis James, 1902* (Eig 33 ) 

James, Sci Mem Govt India, n s. no u, p 31, 1902 {A flumattlta) 
Type-loc . deacnbed from ^ecimens from the Duars (Jal- 
paigun Diet ), Nagpnr, and the Jeypore Hill Tracts Type : 
unlmovm 

Iwtotm Liston, 1901, ln<L Med. Gaz zzzvi, p 36l (A Iwtonn) 
Type-loo . Elhchpnr, Centml Frovmces, India Type . 
two $$ labelled “Heccan, Gapt. Liston” in Bnt Mus Syit by 
Edwards, Gen Insect 1932 

leptomeres llieo , 1903, Mono Col m, p 38 {Myzomyta leptomeres) 
Type-loc Lidia (Lahore) Type : descnb^ from a single $ , 
type m Bnt Mus Syn by Chnst, Ind Med Bes Mem 
no 3, p 49, 1924 

Edwards, 1932, has recently elected for the name fluviatilta, which 
is the correct name for the species, mde Chnst , 1924 c, pp 46, 49 f 
Theobald, Mono Cul iv, p 61, 1907, wrongly sank both A fiumatihs 
James and A hstonn Liston under his A chnatopherei, which ^cies 
was, however, later shown by Edwards, Bull Ent Bes iv, p 222, 
1913, to be distmct, and the correct name for which was later. Bull 
Ent Bes vi, p 156 (footnote], 1916, given by him as ^ mtmmusTheo 

Becently Stnckland, Ihd Jour Med Bes mi, p 145, 1924, 
followed by some other authors, has considered A Ixstonxt (jiumattlis) 
and A chnstophersi (mtntmus) as synonymous with the Aincan ^ecies 
A funestua, but mcorrectly, as shown 'by Chnst and Fun, 1931, 
p 486 , m addition to differential characters there given, it may be 
noted that the leaflets of the phallosome are qmte different, as 
descnbed later f 

A liatomx of Emo^ta, 1906, p 635, and some other Japanese 
authors, of Secrete, 1917, p 418, of Carter, 1926, p 71, and possibly 
of Baines, 1923, p 121, is A mimmus , A Itstonn of Cogill, 1903, 
p 327, IS probably A varuna, vide Edw , Bull Ent Bes mu, p 90, 
1922, and Iyengar, Ind Jour Med Bes xu, p 27, 1924 

Adult $ — Size small to medimn (length of -wing 2 4r- 
3'6 mm ) , attitude markedly anophehne-like 


* Sybieuaxic Liston 1901, p 361, James and Liston 1^04, p 103; 
1911, p 73 , Edw 1913, p 222 , 1915, p 166 , 1922, p 90 , 1931 , 
Chnst and £ C. 1915, pp 186, 190 {Uptmneres ) , Chnst 1916, 
pp. 466, 467 {leptom ) , 1924, pp 46, 49 (lipUm ), 95 See also 
{fiwnatths or Itatomi) James, 1902, p 311 , Theo 1901, p 311 , 1903, 
pp 27, 38 {leptom ) , 1907, p 51 , 1910, p 24 , Stanton 1914, p 617 , 
Iyengar 1924, p 24 , Stnckland 1924, p 146 , Shmgarew 1926, pp 47, 
48, Martini 1930, p 175 See also references on pp 206-7 (footnotes) 

t A lisUmt G des by descnption and type is clearly A cvhcifames. 
A Itstoni Giles as descnbed by Liston was, howeveV, actually the new 
^ecies which Giles presumably mtended to descnbe, and which has 
hitherto been known as A hatonn Liston , the latter name is, of course, 
preoccupied by A Ixatonx Giles, and the next name m precedence 
18 A flumatUxa James 

^ The South Afncan A futieatua var. leesom Evans (1931) is very 
dose mdeed to A fiuvtatxha, and &om the data available appears 
probably specifically distmct from /unea/us If eventually shown to be 
conspecific with it will provide another instimce of an anoph- 

elme qpecies common to India and Africa (cf A dthalt) 
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Head scales of normal type, with an extensive white vertical 
area , vertical chsetae white, anterior ones flattened, forming 
a row endmg in a cluster of three or four hairs , ooiflar scales 
forming several rows , frontal tuft well develop^. Antenna; • 
t devoid of scales , &st, and sometimes second, fs with a few 
narrow mconspicuous scales Palpi rather thm, straight, 
cyhndncal , mdex 0 47 , scales present on rbs , ornamented 
as m fig 33, 2, apical segment all white, with extreme tip 
of preceedmg segment and narrow pale bands at 2-3 and 3-4, 
black band between apical and subapical pale band usually 
four to five tunes length of subapical pale band and at least 
half length of dark area between subapical and more basal 
pale band Labium dark, without flavescence of any kind 

Pharynx as for group Filaments strap-bke, with fim- 
briated ends and some lateral spicules , lateral teeth mode- 
rately developed and spmes behmd base of filament and thence 
along crest , crest stout, comcal or somewhat club-shaped 
m optical section Bods about length of cones or a httle 
shorter , comcally tapermg, with slightly bulbous swelling 
in basal half, terrmnal portion sunple, thom-hke, without 
spicules 

Thorax with chaetse only on apn , propleural hams 2 
Mesonotum with median area pale, fossae and lateral areas 
dark brown , median area covered with pale hairs or hair-hke 
scales, sometimes a httle broader along the hne internal 
to the fossae and lateral liare areas, the scahng somewhat 
broader sometimes in large specimens, especially from the 
north-west area, but never clear white as m ^ jeyporiens^s , 
a median-scale tuft on ap and sometimes some dark scales 
on lateral angles Pleurae dark, often with horizontal pale 
hnes ni the usual situations , spiracular hairs 0-2 mmute 

Wing as m fig 33, 1 , af very long, twice or more length of 
petiole , costa towards base umnterruptedly dark and con- 
tinuous with dark area of inner spot , vem.3 usually exten- 
sively pale but not unfreciuently dark or largely dark, 
no fnnge-spot at vem 6 Two forms of wmg-ornamentation 
appear to occur , m one the branches of veins 2 and 4 and 
5 1 external to the cross- vein are contmuously dark (form a), 
in the other there is a pale spot on 5.1 and commonly on 4 1 
(form 6) , it cannot be said that these are definite vaneties 
Scahng of wmg rather narrow , max str 8-9 

Legs front femora not swollen m basal half Femora 
uniformly dark, httle or no paler beneath, very narrowly 
pale at base and without pale band apically , tibi© similarly 
dark , tarsus on all legs uniformly dark, sometimes with 
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A fluviatilis 

I Wing of $, standard scale 2 S and ? palp, same scale 3 Vertex 
4 Pharyngeal teeth (o) antenor view of cone , (6) two other 
cones, showmg variation , (c) lateral view of cone , (d) antenor 
view of rod , (e) two cones and a rod, the partly dotted teeth are 
the post-filament spmes, the imbroken Ime above them postenor 
views of crest, {/) cre^ and bases of rods, viewed from above , 
(ff) cones, showmg crest and post-filament teeth 5 Apex of 
harpago 6 Leafiets of one side of phallosome, standard scale 
7 Basal tubercles of pleural hairs of left side (o) prothorax , 
(ft) mesothorax , (c) metathorax 8 Leaflets of palmate hair 
(7 and 8 after Pun ) 
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a fftint indication of narrow banding at the joints Coxa 
commonly pale, devoid of scales 
Abdomem dark, with darkish hairs, entirely devoid of scales 
even on cerci 

Adult Markings m general as in $. Arde,wm with 
a few small dark scales on first fa Pcdpi ornamented as 
m fig 33, 2 ; marginal hairs stoutish, dark, fomung about a 
double row Abdomen entirely devoid of scales except on 
coxites, whidi have dark scales on outer surface 
Hypopygium* . harpago with large stout apical spme 
somewhat longer than the club and a spme about f its length 
between iihis and club . Fhallosome between half and | length 
of coxite, with three leaflets and sometimes a small additional 
spiculb on each side, the longest about ^ length of phaUosome, 
the other two about | its length or smaller , aU markedly 
serrated Nmth tergite with angular projections 
PuTAt — Paddle external border with spines fine and 

sharp, prominent only m posterior third, giving place gradually 
to hairs which extend to paddle-hair, p^dle-hair long, 
hooked , acc hair removed about its own length, branched 
Arrangement of spmes and chief hairs very similar to that 
in A ctdtcifactes , spme IV-VH approximately half length 
segment, that on III minute, non-chitmised Spme VUI short , 
acc hair tnfid at end Hair G on V-VH longer than segment, 
on IV with rather numerous branches (or 3, as figured by 
Senevet) C (seg VI) simple or bifid 

LABVAj ; — Glypeal havra simple, ^e and oc stout, the 
latter half to f length of former; po slender, about half length 
ie Antenna dark or dark distally; hair ansing ^ len^h 
of antenna from base , terminal hair with 4-6 br Menttim 
with four teeth on each side of median tooth, first tooth small 
and blunt, next two equal, fourth smaller and placed further 
back. 

Shoidder haira: hmec and middle ansmg firom basal 
tubercles, which may or may not be fused , inner less than 
half length of middle, stout, with numerous branches , outer 
ansmg m some cases firom basal tubercle of middle hair 
Meta^oracic hair no 1 formmg very wdl-developed palmate 
h^ Pkural haira as given under group', dpd with 3-4 br 
Basal tubercles large, the projection on 1 forming a sharp 
spme, on 2 and 3 broadly rounded 


* Hyrorroimii^ Chnst 1916, p 392 (funestua) 
t Bopa* Senevet 193j(>, p 309 

X Labta James 1902, p 32 , James and Liston 1904, p 105 , 
p 74, Iyengar 1922, p 632 (tail-hooks), Stncld 1924, p 146, StncW 
and Chowd 1927, p 39 , Fun 1928, p 622 1931, p 163 
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Palmed hairs well developed on I- VJl, that on I somewhat 
smaller than the others Leaflets with distal end almost 
mvanably very hght in colour, with deeply pigmented area 
just prommal to this , filament about half length of blade, 
very fine and drawn out, its distal end difficult to see and 
appealing shorter than m A miriirfius , serrations at shoulder 
very variable Lateral hair on IV long and spht near base 
mto 3 br. , on V and VI ditto with 3-4 hr , on VII very short 
and slender, with 3-6 br. Tergal plates with the antenor 
plate extremely large, sometimes nearly as wide as the width 
of the larva, and including the median postenor plate, whilst 
the two Bubmedian oval plates are free Hair 0, ansmg 
a httle behmd postenor border of tergal plate, better developed 
than m most species and somewhat more so than in 
A minimus , it is simple or bifid on II, and may be split 
about its middle mto 2-5 br on other segments spe poorly 
developed-; mps narrow in antenor portion, with ^ger-hlce 
irojecfoons extending towards spiracles Peefejt with 5-8 
ong and 8 Short projections, all finely serrated on basal half, 
ength of the long spmes very variable ps hair with 6-9 
ong branches arising near base Caudal hooks 5-6 Anal 
papiUce a httle shorter than anal segment 
Eoo* — •Whale-back type Upper surface about J total 
width of egg; elongate-oval or most usually divid^ into 
two shorter ovals, the surfaces m either case entnely sur- 
rounded by frill Lower surface unomamented Floats 
not touching margm of upper surface, occupying a considerable 
portion of the egg-length, but with at least of the egg-length 
left at either end , float-ndges very well marked, ^somewhat 
crowded together, with double contoured crests , float-ter- 
mmations moderately large and not markedly elongate 
Fnil narrow ; reduced almost to a hue m its middle portion 
when upper surface is not broken into two 
Identeeication' — See under mam synoptic table, under 
the group, and notes under A cidtcifactes Ihsianction 
from A minimus, and especially from A. varuna, may be 
difficult if the palpal ornamentation is ambiguous The 
leaflets are very similar in -fluviatilis and minimus, though 
distinct from A varuna and A funestus Differences in the 
larva between fluviatilis and minimus are small (see imder 
respective descriptions) Specimens with typically marked 
palpi, which form the great majority, should offer no difficulty 
A, geyporiensis should be borne m mmd , in that species, 
if the tarsal bandmg is not perhaps so distmet as usual, 
the mesothoracic scalmg is quite distmctive, and the mter- 
Tupted base of the costa will usu^y arouse suspicion. 


* Ego Christ 1911 b, p 66^, Christ and Barraud 1931, p 182. 
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Distribution — ^Recorded outside the Indian area only 
from Siam , Tonkin * , Turkestan 
Has a mde and general distribution throughout India, 
especially m foothill areas and hdly or rocky tracts In Burma, 
especially in Lower Burma, it is less frequent and is only 
recorded from the Akyab District m the latter area It is 
very abundant in the north-west, and is recorded from various 
distncts throughout Baluchistan and the NW Frontier 
Province, mcludmg Swat -Territory, and also Kashmir 
It appears to occur m Ceylon, and there is a specimen from 
this area in the collection at Kasauh, but possibly some of the 
records relate to A mimnvus 

For a list of verified localities see Christ and Pun, 1931 
Bionomics — Occurs commonly in houses and cowslieds 
Graham , Christ , 1911 Michmond and Mendis) and may 
exhibit a preference for the former (Perry) It feeds readily 
on man in nature and experimentally and readily on pigeons 
and sparrows in the laboratory (James and Liston) 

It breeds especiallj’’ in pools m stream-beds and slow- 
flowing water with vegetation, springs and irrigation leaks etc , 
also at edges of swamps, at lake margins, and in drains, ponds 
and tanks (Graham, Sinton, 1917, Christ, 1911) Records 
for weUs, chiefly from South Lidia, possibly relate to A varuna 
Some older references to breeding iri flomng streams in the 
eastern areas probably relate to A minimus 
It has a prevalence in North India similar to that ot 
A culicifacies (Sinton, 1917) , at Peshawar it occurred from 
May to November, but neither larvse nor adults were found 
from July to October (Richmond and Mendis) It is recorded 
at 6,000 feet m Kashmir (GiU, 1920), and two specimens were 
taken by this author (1923) at Murree (7,500 feet) James 
and Liston state that it is a strong flier and has been found 
in houses more than half a mile from breedmg places 
Relation to Disease — Though A fluvmtilis is regarded, 
together with A minimus, to which the earher observations 
of natural infections relate, as an important malana earner, 
there are no expenmental successful feedmgs recorded 
Nevertheless Perry found 4 per cent gland infections m the 
Jeypore Hdl Tracts m what was, as far as is known, this species, 
and there is no reason to doubt that, with other members of the 
minimus group, it is, where it occurs, an important earner 
species 


* Pnvate communication from Dr Touraanoff, who has kindly sent 
specimens of this species 
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21. Anopheles minimns Theo , 1901 * (Fig 34 ) 

Theo , Mono Cul i, p 186, 1901 {A minimus) Ti'Pc-Loc 
Pokfulam, Hong Kong Type descnbed from a single 
female noted by ^leobald as m Dr Rees's collection 
christophersi Theo , 1902, Proe Roy Soo Ixix, p 378 {A chnsto 
phersi) Type-loc Bengal Duars, India Type described 
from 2 $2 , type $ in Bnt Mus Syn’ by Edwards, Bull Ent 
Res M, p 150 (footnote), 1915 

formomensis I Tsuzuky, 1902. Arch f SchiSs vi, p 287 (A for- 
moiaensis I) Type-loc Formosa Type ^ and o speemieu 
m balsam in Bnt Mus Syx by Christ , Ind Med Res Mein 
no .1 p 49, 1924 

coluesa Doiiitz, 1903, Zeit f Hyg vlin, p 233 {A acomlus \ar 
cohcesa) Cliange of name b\ Domtz, loc cit , for Tsuzuky's 
species A formosacnsis T Svx by admission of descnber 
(Aboapicalia Theo, 1910, Mono Cid p 25 {M chnsiophersi 
var alboapicalis) Type-loc Meenglas, Bengal Duars Type - 
descnbed from $ , type m Bnt Mus Syn by Christ , 
Ind Med Res Mem no 3, p 50, 1924 
Jlavirostrts Ludlowf, 1914, Bull no 4, Surg -Gen Off , VVaslirngton, 
and also Psyche, xxi, p 30 {Myzomyta flavirostns) Type-loc 
C amp Wilhelm, Tayabas, Luzon, P I Type 4 $ types in 
U S Nat Mus [vide Dyar and Shannon, Insec Rise Mens 
xiii, p 87, 1925) This is the species previously referred to by 
Ludlow as A funestus, vide Lu^ou, Bull Ent Res yu, p 155, 
1915 Syn by' Christ , loc cit 

meraL (cohmsa) Mangkoewmoto, 1919, Meded v d Burg Geneesk 
Ned Indie, 1919, D, ii, p 57 (M aeomta var merak (cohcEsa)) 
Type-loc Merak, West Java Type unknown Syv 
by Chnst , loc cit 

There had been a great deal of confusion regardmg the nomenclature 
of this species until Edwards, Bull Ent Res xi, p 156, 1915, established 
the synonymy of A chnstophersi Theo as A minimus, following up 
his previous distinction of tins form from A hstomi. Bull Ent Res iv, 
p 222, 1913 For this reason records of, and references to, these 
species and to A aconitus pnor to about 1916 cannot be trusted 
as necessarily' retemng to the species named E\en up to quite 
recently the identification of these related forms has been \ ery uncertain, 
vide Christ and Pun 1931 

The Philippine forms mangyanits Banks and febnfera Banks ha\ e 


* Systematic Edw 1913, p 222, 1915, p 156, Ludlow, 1915, 
p 155 Christ 1916. p 473, 1924 c, pp 49, 95, Koidzumi, 1924 
p 98 , 1930, p 233 , Rodenw 1921, p 153 , Swell 1919, p 5 , 1921, 
p 66, Swell and Swell 1920, p 88, Iyengar 1924, p 24, Strickland 
1924, p 150, 1925, p 11, Yamada 1925 p 447, Borel 1929, p 42 
Manalang 1930, p 247 , Christ and Pun 1931, p 488 , King 1932 
Only the more recent references are given , for a more detailed list 
Yamada should be consulted See also references on p 211 (footnotes) 
t According to Kmg (1932 6) the Phihppme form (var flavirostns) 
differs in some respects from typical A minimus as occurrmg at Hong 
Kong The characters given by King as distmguishmg the \-ar 
flavirostns are also found in the Indian mitfvnus, but further research 
is needed before it can be established whether the Indian is stnctly' ’ 
identical with the Philippine form, and ivhat is the exact relation 
of both to the Hong Kong type 
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been regarded as synonymous with A mimmtia, but very recently 
have bmn treated by &ng (1932) as a distinct species (see under 
" Identification ”) i 

A mtntmus is the A hstont of Kinoshita and of Stephens and Chnst , 
and probably of many early references to A Italomt It is also the 
A Junestus of Ludlow, 1905, of Barber and Walker, 1914, and more 
recently in part of Strickland, Carter, Manalang and some other authors 
A very full description, %vith synonymy.is given by Yamada, 1925, p 447. 

Adult — ^Closely resembles A fiuvtatths and other 
members of the senes, the chief charactenstics by which it is 
distmguished being given m the section on identification 
The female palpi have two broad white bands apically, 
the subapical one usually as broad, or nearly as broad, as 
the apical, and the dark area between the bands usually 
about the same extent as either of the pale bands, rarely 
exceeding twice the extent of the subapical pale liand, and 
usually ^ or less of the extent of the dark area between the 
subapical and the more basal band The proboscis may be 
dark or may show a small flavescent area m the distal half 
on the ventral aspect, which, when present, is very charac- 
tenstic of the species The wing rarely shows a irmge-spot 
at vein 6 and the base of the costa is very constantly with 
a small pale interruption at the umer side of the inner costal 
spot This may be only a scale or two, or perhaps only 
on one wing, but it is generally to be seen in some form 
if carefully looked for, thus differihg from A fiumaiilis and 
A varwna, where such an mterruption, however small, 
is rare The Other wmg-characters are too variable to be used 
in identification, the outer half of vem 6 is usually con- 
tinuously dark , base of vem 3 usually has one or two dark 
spots The same variation is seen m the wmgs as m 
A fluvuttilts, but the hghter form, » e , with pale spots on 
veins 5 1 and 4 1, is the commoner Pale spots are present 
in the course of 2 1 and 2 2 sometimes The ornamentation 
of the palp 18 shown m figure 
Pharynx resembhng A flumatilts, but filaments narrower 
and more thom-hke, without fimbnated ends or lateral 
spicules, lateral teeth more con^icuous, and posterior view 
of crest appears even more rounded and club-hke 
Hypopygivm appears to be mdistmgmshable, or almost 
so, from A fimnaiiUs Harpago as m A flumaiilts Leafiets 
of x>hallosome three on each side, sometimes with an additional 
small spicule, oneleafiet larger and two about half to f length 
of larger leaflet, as in A fluvtatilis , the two smaller leaflets 
are possibly usually less broad than in A fluviatilts 
Pupa — ^In characters of paddle and general arrangement 
of spines and chief hairs very similar to A fiuvtatths 
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Larva * — Closely resembles A fluvitUilts, differmg only 
in certain mmor details filaments of palmate leaflets 
less tenuous and appear longer than m A fluviatilis , average 
length of blade of leaflet from a mid-abdbmmal segment 
IS 0 58 mm , av breadth 0 38 Tergal plates about as large 
as m A fimiiiltlis, but not quite so broad Hair 0 has same 
position and relationship to tergal plate as m fiwomtxlia, 
but not qmte so developed Li exceptional cases it may 
arise touchmg the tergal plate, but never nses directly 
from it 

Ego t — ^Beheved to resemble that of A. jlmiaiiha, but Tnth 
a somev'hat narrower upper surface , the characters require 
confirmation 

iDENTmcATiON — ^The followmg 18 a provisional synopsis 
, of the species resemblmg A fiuviatiha and A minimus, with 
their chief differentiatmg characters — 


1. Female polpt of fluvialiha type one broad 
apical band and a narrow subapical band 
Wing %Mthout fringe-spot at vem 6 , pro- 
boscis all dark Lan a ivith clypeal hairs 
not branched or frayed 
a Leaflets of phallosome three oh each side, 
with sometimes a small additional 
spicule , inner sutural hair of larva 
branched, oval plates not included 
in the antenor tergal plate , hur 0 not 
arising from plate 

Costa broadly mterrupted at base . 
Costa Mithout an mtemiption at base, 
larval head-patteni without trans- 
verse bar Egg of whale-back type, 
ends of floats not closely approachmg 
ends of egg, float-ndges narrow . . 
0 Leaflets of pb^osome more numerous, 
at le^lst four well-developed serrated 
leaflets and several largish ^icules, 
inner sutural hair simple , oval plates 
included m antenor tergal plate , hair 0 
ansmg from the plate, long and tfam 
Egg not of whale-back type, floats 
touchmg margm of upper surface 
Head-pattern of larva with transverse 
bar • •• •• •••••• 


arabica | 


[var leeeonif. 
JluviatUis, funcstua 


[Afncan type). 
Junestua ^ (West 


* liARVA Stephens and Chnst 1902 a, p 13 , 1902 6, p 9 , Swell 
and Swell 1919 o, p 30 , Iyengar 1922, p 632 (tail-hooks) , Stnckland 
1924, p 150, Koidzumi 1925, pp 336, 375, Stnckl and Chowd 
1927 6, p 39 , Pun 1928, p ,‘122 , 1931, p 148 
+ Eoo. Stephens and CTmst 1902 a, p 13, 1902 6, p 9; Chnst and 
Barmudl931, p 183 

i Xot occurring in Indian area 

p2 
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2. Pemale palpi of minimus typo two broad 
apical bands, vnth a short inter\ emng dark 
area Inner sutural hair branched , head- 
pattern of larva without transverse bar , 
oval tergal plates not included in anterior 
plate 

a Wing usually without a fnngo spot at 
vein 6 , clypeal hairs of larva not 
branched or frayed 

Costa with one pale inteiruption at base, 
or at least a pale scale or so on one 
wing , proboscis, if flnvescent, with 
a patch ventrally towards apex , 
leaflets of phallosome as in ^ flnvi^ 
atihs, hair 0 not arising from tho 
plate 

Costa with two basal interruptions always 
present, proboscis always dark, 
hair 0 arising from the plate 
Costa without any basal interruption 
or trace of same , proboscis, if 
flavescent, uniformly so in apical 
half, often very faint, leaflets of 
phallosome more numerous, four or 
more on each side, as in ^ funcstits , 
hair 0 arising from plate, short and 
stout . 

6 Wmg usually w itli a fringe-spot at vein 6 , 
clypeal hairs of larva branched or 
frayed With or without interruption 
on costa at base 

Proboscis with apical luilf markedly 
flavescent , leaflets of phallosome 
very similar to A minimus, but may 
he more numerous Egg of whale- 
back type, ends of floats almost 
reaching ends of egg, fioat-ndges 
broad and square 

Proboscis dark , leaflets of phallosome 
in specimen dissected five on each 
side 


minimus * 


mangyanui f 


caruna 


aoomtus 


fibpina: T 


DiSTRiBTJTiOlir — A minimm has a wide distnbution in the 
Oriental Region, being recorded from Celebes (with 
Sangir Islands) , Philippines , Pokmosa (with Lyii-kyii 
Islands) China , Lesser Sunda Islands (Alor) , Java , 
Sumatra (with Poeloeh Weh, Nias Islands) , Coohin China , 
Annam, Tonkin, hlALAY Peninsula Siam, Burma, 
Ceylon, and India 

It IS very widely prevalent in Burma and eastern India, 
notably Assam, and is recorded from all the eastern and 
southern areas of tlie Peninsula with the exception of the 
eastern United Provinces, Central Provmces and northern 
Bombay Verified examples, however, have only been seen 


Including \ ar flavnostns t Not occurring in Indian area 



e-te. ^ 

“ ""^ *■ ft*tii5ifa 

’ . Hams, 


say) 





-w 


-I «■«»„, ^ 

pWvs"™ “* T:'”r " “"'»«) 
Ss’ ”i f 3rcs,,.'®-"^~ 

'*«»««,„ »' miroSi,"* 7 B,„„f .; 



214 


AITOFHELINI 


In the PJuhppines found to be especialty a house-loving 
species (Barbel et al , 1915 (febnfera)) 

A mvtrnnm breeds especially in slow-running streams with 
grassy edges, at the edges of swamps, in irrigation channels, 
borrow- pits, paddy-fields and seepages from springs (Strickl and 
Ohowd , 1928, Assam , Christ , 1925 , Yamc^a , Feegrade, 
Hsipaw, Lashio) Bamsay notes that it breeds durmg the 
monsoon m clean grassy streams and drams, especially where 
there is a certam amount of shade, and m seepage from spnngs, 
but m the cold weather m permanent rivers and streams, 
grassy tanks and swamps It is not found m dense virgm 
jungle, but breeds j&eely m streams covered with secondary 
jungle (Ramsay) 

A minimus occurs chiefly at low or moderate altitudes, 
but IS abundant at 2,000 feet at Nongpoh, and is recorded 
as present in small numbers at 5,000 feet at Shillong (Shortt) 

Relation to Disease — A minimus has been infected 
expenmentally with M T parasites in Formosa (as liskmit) 
and m the Phihppmes (febrifera) It has been found infected 
m nature with sporozoites m the glands by Steph and Christ 
in Bengal (chnstophersi) and by Lalor m Burma (alboapicahs) 


22 Anopheles varuna Iyengar, 1924 * (Fig 36 ) 

Iyengar Ind Jour Med Res xu, p 24, 1924 (A varuna) Type- 
Loc 'Vicinity of Calcutta Type in coll Bengal Malaria 
Research Lab Calcutta, cotypes m Indian Mus Calcutta 
(Iyengar, 1924) 

This has generally been treated as a variety of A mimmus, bat 
it appears to be a distinct species A fluvtaCths of Cogill, 1903, 
IS considered by Edvrards to be this species [vide Edw , 1922, p 90, 
and Iyengar, 1924, p 27) Some references to A listomi, especially 
in respect to breeding in ivells, probably relate to A varuna, as possibly 
do many records of A mimmua m South India 

Adult — ^Very closely resembles A minimus except that 
(a) the basal area of the costa is mvanably without an mter- 
ruption or any trace of such , (6) the female proboscis usually 
shows famt, or sometimes marked, flavescence over the outer 
halt of the organ, above as well as below The wmg is usually 
relatively dark, i e , resembhng the (a) type of A fiuviatilis 
The tarsi are always very free from any trace of bandmg 

Pharynx very similar to A acomtus , as m ^ minimus, 
but postenor portions of crests appear more pomted "viewed 
from behind 


* Systematic Cogill 1903, p 327, Edw 1922 p 90, Iyengar 1924, 
pp 24, 27, Chnst 1924 6, p 298, 1924 c.pp fil. 95, Christ and Pun 
1931, p 481 See also under "La n*n 
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Hypopygium similar to A fluviatihs, but leaflets of 
pballosome more numerous, four or more on each side 

Labva * — Accordmg to Pun the full-grown larva is shorter 
n.ntl darker than that of A minimus, and the head in the 
majority of specimens is more or less uniformly dark brown 
uoth no conspicuous spots to be made out, though I am 
informed by this author that in specimens taken otherwise 
than m wells the spots are more distmct and resemble those 
of A minimus 

The larva closely resembles that of A minimus, but 
(a) the palmate hair on the metathorax is larger and the 
leaflets are long and drawn out, with pomted ends, mstead 
of appearmg more or less truncated , \b) the palmate hairs 
on the abdomen are also larger, the average length from a mid- 
abdommal segment bemg 0 OSS mm as agamst 0 071 mm 
111 A minimus (c) the tergal plates are comparatively 
broader and more rectangular, the lateral ends bemg com- 
paratively very broad on II the rounded median plate 
always hes withm the antenor tergal plate , (d) hair 0 nses 
from the tergal plate itself much nearer the middle than the 
posterior border of the plate, except on VIII, where it hes 
close to the postenor edge , it is shorter than in A minimus 
and simple except on IV-VII, on which it may be bifid 

Pupa and Egg — Undescribed 

DiSTBiBimoN — ^Not recorded outside the Indian area 
In India recorded from various locahties in the east and south 
Christ and Puri, 1931, give locahties, m the followmg general 
areas, fi:om which they have verified specimens — ^Bengal, 
Bihar and Onssa, United Provmces, North and South Madras, 
Coorg, Mysore, Bombay Pres , Gujarat It is also recorded 
from Upper Burma Specimens m the British Museum 
from Ceylon determined by Semor White as listonn are 
tfrs species 

Bionomics — ^Adults have been found in houses and cattle- 
sheds {Sur and Sur) 

A varuna breeds, accordmg to Iyengar {loc cit ) m stagnant 
fresh water m pon^ and ditches, and durmg and soon after 
the monsoon m collections of storm-water by the roadside 
around Calcutta It was foimd by Pun (1931) in small 
pools in slow-runmng streams and m wells at Yellapur, 
N Kanara, m February 13ie outstandmg feature is its 
evident predilection for breedmg m wells 

Relatiok to Disease — It has been found infected in 
nature wtih sporozoites (1 m 25 dissected) by Iyengar 
{Covdl) 


* Labv\ Pun 1928, p 622 , 1931, p 155 , Christ and Pun 1931. 
p 489 
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23 Anopheles aconitus Doiutz, 1902 * (Fig 35 ) 

Donitz, Zeit f Hyg xli, p 70, 1902 (/I aconitus) Type-log 
Kajoo-Tanani, Sumatia , Willem 1 , Sockaboemi, Java Type 
unknown 

albiroiUis Theo , 1903, Mono Cul in, p 24 {Myzomyia albiroslris) 
T\pe-loc Kuala Luinpui, FMb Type described from 
two specimens, (J and $ type in Brit Mus Syn by Edw 
Bull Ent Kcs vi, p 156 (footnote), 1916, also Stanton, ibid 
p 162 

&)a/i7nacfiant Christ , 1912, Paludism, no 5, p 11 brahmacJiani) 
Described by Brahmachari, Ind INIed Gaz xKi, p 268, 1911 
T\pe-loc Calcutta Titpe specimens from Dr Brah- 
machari m collection at Kasauli Sxe by Christ , Sci Mem 
no 56, p 7, 1912 (as A albirostns) 

? 1 inccntt Laveran, 1901, G 11 Sot: Biol Ini, p 993 (^ vincenh) 
Type-log Van-Linh (Haut Tonkm) Type unlmow n 

This species was knowm among writers m the F M S for many 
years as A albirostns, until Stanton, 1915, ga\o albirostns os 
synonymous wnth aconitus Don In India it was first noted as distinct 
under the name biahmachani, until recognized to bo synonymous 
with albirostns and later with aconitus, as noted above It is the 
A, christophersi of Mathis and Leger, 1910 and 1911, as shown by then 
figure 

Laveran’s description of A vinccnU {' Trompe biun clan a sou 
(xtremite Fattes non amielecs de blanc aux tarses, non lenflees 

aiix femur au\ tibias do la 1"* paire Longueur 5 mm trompe 
I omprise ”) appears to indicate A aconitus, and if the type still exists 
and the abo\e surmise is shown to be correct this name will take 
precedence 

AurLT — Closely lesembles A minimus The female palpi 
show o broad apical "hands as in minimus, but commonly 
the intervenmg dark 'band is more encroached upon and 
not infrequently the dark band is entirely absent, the whole 
apical portion of the palps being continuously pale The pro- 
boscis IS light yellow (flavescent) in its apical third to lialf, 
above as well as below 

The wings are as m minimus, but usually with greater 
development of the pale areas The most differential point 
IS the presence of a pale frmge-spot at vein 6, which is fairly 
constant , other wing-markmgs are too variable to be of 
much assistance in identification There may or may not 

* Systematic (aconitus and albiiostris) Tlieo 1903, pp 24, iO , 
1910 a, pp 20,28, Leic 1908, p 23, Mathis and Leger 1910, 1911, 
James and Stanton 1912, p 60, Stnckl 1913, p 10, Stanton 19146, 
p 517, 1915 6, p 252, 1926, p 27, Edw 1915, p 156, Clirisl 1916, 
p 475, 1924 6, pp 51, 95, Swell 1916, p 63, Schuff and Swell 
1917, p 19, Mangk 1918, p 475, 1919, p 55. Swell 1919, p 3 
1920 (»), pp 4, 5, 25, Sw'ell and Swell 1920 6, p 88, Rodemv 
1921, p 152, Swell 1921, p 61, Iyengar 1924, p 23, Stnckl 
1924, p 150, Cartel 1925, p 72, Boicl 1929, p 30, Maiialang 
1930, p 247, Barraud and Chnst 1931, p 274 (brahmachani) 
Biahmachaii 191), p 268, Chnst 1912 a, p 43, 1912 6, p 11, 
1912 c, p 0 (iincenti) Blanchard 1905, p 175 (quotes Laverans 
description) See also leforcnces on p 218 (footnotes) 
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be an interruption ni the basal area of the costa Vein 3 
lacks the small dark spots at its base only m about one 
specimen m three , vein 6 usually shows three dark qiots, 
but the outer half of the vem may be unmterruptedly dark. 
There are usually pale spots on 2 1, 2 2, 4 1 and 4 2, or the 
whole basal portion of the fork may be pale, due to blendmg 


I'lg 35 



A acontius , also A utnma (3, 5, 8) 

1 ing of standard scale 2 $ palp and proboscis 3 Club of $ 
palp and 9 proboscis, varuna 4 Pharsoigeal teeth (a) anterior; 

(6) lateral view of cone 5 Leaflets of pballosome of one side 
6 Clypeal hairs 7 Teigal plates and hair 0 of larva 8 The 
same, A lanma 

of adjacent pale areas The middle dark costal spot is usually 
about I, but often only about half, represented by the darlr 
scahng on vem 1 

The legs not unusually show a certam amount of narrow 
tarsal banding, but not so marked nor so white as m A jeypon- 
ensts 
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The male palpi are ornamented as m il. 7fiin%mus\ the 
proboscis m the male is not fiarescent 
Pharynx* * * § as in A mvnirmis, but lateral teeth larger 
and filament at base narrow, crest viewed from bchmd 
more comcal and not so roimded or clubbed 
Hypo^gium^ very similar to A minimus, but leaflets 
of phallosome usually appear to be four or more 
Pdpa:| — ^Paddle very similar to A fiuviatilis, but paddie- 
hair long and straight, and fine short, dehcate, spaced hairs 
are contmued past the paddle-hair to the mtemal border 
Arrangement of spmes and chief hairs very similar to 
A fiuviatilis except that hair C, m place of being simple, 
IS commonly simple or bifid on VH, bifid or trifid on VI, 
and 3-5-branched on V, but retammg its character of a long 
hair (about as long as the segment) and more resemblmg 
the simple hairs usually seen m Myzomyia on these segments 
than hair m C its usual branched condition The figure 
given by Senevet makes these hairs appear rather shorter 
and more stiffly branched than m specimens seen by me 
The spine on IV appears longer than mdicated by Senevet, 
bemg about ^ the segment and not markedly shorter than 
on V 

I am much indebted to Ifr Pun for a number of verified 
pupal skins of this species, the pupal characters of which are 
less exceptional than nught appear at first 
Labva § — Closely resembles A minimus, differing mainly 
in the inner and outer clypeal hairs being frayed 

Inner and outer clypeal hairs shorter than in A minimus, 
ic with short lateral branches, sometimes showing as fine 
fraying and at others as more spine-hke branches , oc with 
2-10 lateral branches varying much in thickness, usually 
spine-hke and scattered irregularly, those in the middle of the 
hair about four times as long as the width of the hair . 
pc split near base mto 2-5 br Hair 0 on se^ents II-VIII 
simple or bifid, nsing just at edge of tergal plate, though 
occasionally just internal to postenor border Wing-hke 
expansion near antenor end of mps longer than in A minimus 
Egg |l —Of whale-back type and hi^y charactenstic 


* Phabynx Manalang 1930, p 43 

t Hypopygium Chnst 1915, p 392 (albirogtns) , Swell 1921, p C- 

i Pupa Senevet 1931, p 69 

§ Labva Stanton 1912 a, p 388 , 1912 6, p 4 , 1915 a, p 16- » 
1926, p 41, SweU 1918, p 399, Mangk 1918, p 462, 1919, 
p 57, Swell and SweU 1919 o, p 28, 1920 6, p 85, Carter 192o, 
p 86 , Senior White 1925, p 218 , StnoW and Chowd 1927 6, p 39 , 
Chowdhury 1928, p 41 , Borel 1929, p 38 , Pun 1931, p 165 

II Egg Stanton, in Lamborn, 1922, pp 129 131 , Christ and 
Barraud, 1931, p 183 
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Upper surface very narrow, slit-Iike Lower surface 
unornamented Floats not touching margin of upper surface, 
nearly as long as egg, leaving only about of the egg-length 
free at each end , float-termmation long, narrow , float- 
ridges very wide antero-postenorly, almost as wide as width 
of float seen from above, and giving a charactenstic cellular 
effect, with weU-marked double contour crests, but less 
contorted than in A. flumatilts Fnll very narrow, httle 
more than a hne in the greater part of its extent, stnated 

iDENTTFlCATioir — See under A mmimus A aconitm 
18 , as a rule, readily distmgmshed ffrom other members of the 
senes by the presence of a ffinge-spot at vem 6 and the 
marked and uniform flavescence of the distal half of the 
proboscis The proboscis may be similarly pale in some 
specimens of A mruna, but a ffinge-spot in this species 
is practically never seen Further, the frayed clypeal hairs 
of the larva serve to distmgmsh A aconiius from aU other 
members of the senes except A filtpirus, in which the proboscis 
IS not flavescent 

Disteibution — A acomtus has a wide distnbution m the 
Oriental Region, being recorded from Celebes PmTiTT- 
piKEs , Bobjteo , Lesseb Sunda Islands (Timor, Wettar, 
Alor, Flores, Pantar, Soemba, Soembawa) , Java , StjMATKA 
(with Riouw Island) , Tonkin , CocmN China , Malay 
Peninscla , Siam , Buema, Ceylon and .India Recorded 
as m Formosa by Brug, 1926, p 472, also Faust, 1926, p 142, 
but not given by Yamada or Koidzunu The form m the 
Phihppines appears to be var fihpincs Manalang, here treated 
as a distmct species 

In India A acomtus has been recorded from various 
locahties m the eastern and southern areas , it is unrecorded 
m the north-western half of India Some of the earher 
records may refer to A minimus or A mruna Christ and 
Pun, 1931, record locahties m the following areas on specimens 
verified by them — ^Burma, Andamans, Assam, Bengal, 
Bihar and Orissa, Madras (north), Mysore, Hyderabad, 
Central Ptovinces, Ceylon 

Bionomios — Commonly taken m houses and cattle-sheds 
{Christ 1912 , Covdl, 1927, Andamans , Bamsay , Sweet , 
see also Wdieh, , Watson, 1921 , v Breemen) In F M S 
noted as especially common, or most frequently captured, 
^cies m houses (Lambom, 1922 , Kingsbury) Feeds 
readily on man and animals , 68 per cent of females caught 
m nature with blood m the gut {Lambom ) , caught feeding 
on buffaloes {Brug and Walch) and with buffalo and human 
blood {Walch and Sardjito) 

Breeds m Burma m freshwater pools with grassy edges, 
pools with much aquatic vegetation and shade, arms of lakes 
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pools in creek and river-beds and nee-fields {Feegrade, Bliamo, 
Akjab, Kyankpja , coznnion in Calcutta in clean tanks 
with grassy edges {Brahmachan), also m ponds and roadside 
storm-water drams {Iyengar, 1920) , in Assam foimd especially 
in tanks tvith grassy edges, streams and drams {Bamsay) , 
in Bengal very charactenstic of dead and dying nvers {Strickl 
and Ohoiod , 1927). In the P.M S breedmg plwes are usually 
in the open, with a preference for swamps with clear slowly 
flowing water In the rice-fields larvae do not appear until 
the end of November, when the crop is about half-groivn, 
after which they mcrease rapidly up to the time of harvest 
{Oater and Rajahmoney) 

Normally occurs at moderate altitudes , recorded by 
Mangkoewinoto in Java at 2,800 feet In Assam found 
breeding throughout the year (Bamsay) 

Relation to Disease — A acomtua has been experiment- 
ally mfected with MT parasites m Malaya (albiro^ris) 
It has been found mfected m nature m the Dutch East 
Indies and m Malaya, also by Feegrade m Burma (1 gut 
in 58) For further particulars see Covell 


24 Anopheles jeyporiensis James, 1902 * (Fig 36 ) 

James, Sci Mem Govt India, n s , p 32, 1902 (A jeyponenm) 
Tyte-loo Fatmgi, Jeypore Hdl Tracts, Vizagapatam Dist. 
Theobald also described this ^ecies under the same name 
from the same locahty (Mono Cul ui, p 66, 1903, i^elt 
jeyporenats), Tyve Theobald’s description is from 3 
and 2 , $ and ^ type (of Theobald’s] m Bnt Mus 

Becooioseii Vabxety 
candzdieims Koidzumi, 1924 (seep 225) 

Adult $ — Size small to medium (length of wmg 2*5- 
3 5 mm ) 

Head scales of normal type, with a well-marked white 
vertical spot, chetas forming short row endmg m cluster 
of 5-6, mostly flattened, , formmg well-developed frontal 
tuft Antennce t devoid of scales, some pale narrow scales 
on first /s Palpi tlfln, straight, cyhndncal, and appearing 
very long , index 0 4 , apical segment all white, with tip of 
preceedmg segment and narrow pale bands at 2-3, 3-4, dark 
area between apical and subapical pale bands usually 4r-5 
times length of subapical and about as long or shghtly 
longer than apical pale band Labium all dark 

** Systematic James 1902, p 32, Theo. 1903, p 66, James 
and Liston 1904, p 101 , 1911, p 81 , Blanchard 1905, p 621 (n^e 
only), Tlieo 1907, p 70, 1910 a, p 39, Chnst 1916, p 468, 1924c, 
pp 51, 96 See also references on pp 223-4 (footnotes) 
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Fig 36 



A jq/ponensis 

Wing of $, standard scale 2 tj and ? palp, same scale 
3 S palp, \ar candidienstb 4 Vertex 5 Legs (a) fore leg, 
(6) mid-tarsus , (c) hind tarsus 6 Pharyngeal teeth (a) anterior 
(b) lateral i lew of cone , (c) posterior \ leiv of crest , (d) rod 
7 Apex of harpago 8 Leaflets of phallosome of one side 
standard-scale 9 Clypeal hairs oi lar\ a 10 Shoulder hairs 
of Tight side 11 Leaflets paliuate hair (9—11 after Puii ) 
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Pharynx m general as for group !FiIanient of cones 
naiTow, thoin-like, tapering, without fimbriae or lateral 
spicules , lateral teeth well developed and spines passing 
in from these behind root of filament to become continuous 
with crest-teeth , posterior view of crest conical Rods 
simple, conically tapemig at base, without branches or 
spicules 

Thorax with chaetae only on a'pn , propleural hairs 1-2 
Mesonotum with median area covered with narrow whitish 
scales (str about 6), more numerous antenorly, forming 
tuft in median area, lateral areas of op with usually a few 
dark flattish scales , fossae and lateral areas dark brown, 
contrastmg with the lighter median area, witJiout scales 
laterally anterior to root of wings, or, if scales present, these 
are few and narrow, not formmg a defimte hne of overlapping 
•scales Pleurae devoid of scales spiracular hairs I prealar 
about 3 , upper mesepimeral about 5-7 

Wtng as in figure, af rather long, approaching twee 
length of petiole , cell-index 2 Base of costa usually with 
pale interruptions forming two long dark basal accessory 
spots, of winch the inner usually extends to root of wmg , 
vein 1 in this part of its extent entirely pale Median dark 
costal spot with a distmct accessory sector or dark area 
on vem 1 distmctly shortened, an interruption towards outer 
end unusual Preapical dark costal spot frequently with 
a pale mterruption on vem 1, nearly always towards inner 
end of spot Usually a pale mterruption on 2 1, often on 
2 2, 4 1, and 4 2 In some cases 2 1 and 2 2 are extensnely 
pale on inner portions, with obliteration of spots Vein 3 
most frequently as shown in figure, dark area in some cases 
■shorter, as m fluviatilis, or rarely the whole vem may be 
dark Vein 6 most usually shows three dark areas, but the 
outer hfii may be continuously dark A frmge-spot at vein 6 
is usual , when no frmge-spot is present the border-scales 
are often pale Border-scales towards base of win^ pale 
almost to vein 6 Scalmg of wmg rather narrow Max str 
about 9 

Legs with femora shghtly swollen m basal half Pemora 
uniformly dark and little or no paler beneath or at junction 
Avith coxae, and scarcely any paling at tips , tibiae similarly 
dark but tipped with pale , tarsus of fore and mid-legs with 
segments 1 and 2, and sometimes 3, with narrow pale white 
apical bands, hmd legs with segments 1-4 similarly banded 
Coxae dark, devoid of scales except for a few dark scales 
antenorly on coxae 1 and a few pale scales on coxae 3 

Abdomen entirely devoid of scales’ even on cerci 

Adult — ^Markings in general as m $ Palpi as in fig 36, 2 , 
marginal hairs forming row one to two deep on either margin 
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of club , hairs stouti-sh dark, shaft of club all dark Abdomen 
entirely devoid of scjiles except tliat pale scales are present 
on outer aspects of coxites 

Hypopygium'^ harpago indistinguishable from that of 
A fluimtilis, with a longish hair between club and apical 
hair Leaflets about 3-6 on cadi side, of the usual tj’pe 
in the series, serrated on straight edge (see flg 36, 8) 

Pupa t — Paddle with spines on external border extending 
to posterior angle and contmued as hairs to mner border , 
paddle-hair long and undulating, acc spme simple 
Arrangement of spines and chief hairs as for group , spme 
on IV but httle shorter than that on V, that on m minute 
Hair C simple on segs V-VII, about as long as segments , 
C' (seg simple Spme on VIII short , ace hair simple 
Larva J — Glypeal hairs ic stout and conspicuously frayed 
for their whole length oc a httle more than half length ic, 
stout and pimiate , pc about half length of oc, bifid or branched 
Antenna strongly chitimsed, mth moderately long spinous 
projections , hair ansmg to ^ length of antenna fifom base , 
ventral edge of truncated end of antenna produced mto 
pomted process about as long as the finger , ternunal hair 
spht about middle mto 3-5 br Mentum with three teeth 
on either side of median tooth, about equidistant, the first 
tooth the smallest 

Shoulder hairs mner and middle with basal tubercles 
•which are fused , both hau-s stout and piimate Metathoracic 
hair no 1 forming fairh' well-developed palmate hair Pleural 
hairs as for group , dpi spht mto 3-5 br , dp2 sometimes 
distally bifid The chitmous tubercles are as in A minimus 
Palmate hairs well developed on I-VIT Leaflets rather 
broad, somewhat colourless and transparent in distal third, 
■with pigment just proximal to this, filament somewhat 
over half length of blade , fairly broad at the base, the 
indentations shallow and spre^ along leaflet Lateral 
haurs on IV-Vl long and slender, sphttmg near base into 
3-5 br Tergal plates anterior comparatively large, covenng 
about ^ length of segment , plate on VUE nearly covenng 
dorsum , their posterior border on antenor segments concave, 
with the median plate I'^ung a httle behind and separate , 
oval plates absent spc very poorly developed , mps narrow 
antenorly, the uing-hke expansions short, not touchmg 
spiracles Pecten mth 4-6 long and 8-9 short processes 

* Hypofygium Chnst 1915, p 392 
t Pupa Senevet 1931, p 55 

t Larva James 1902, p 32, Theo 1903, pp 41, 68, James 
-md Liston 1904, p 103, 1911, p 82, Stock] and Chowd 1927 5, 
p 47 , Chowdhurj 1928, p 40 , Pun 1928 a, p 515 , 1928 6, p 522 , 
1931 p 157 
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pa hair with 6-S long br near base Caudal hooks 5-6 , 
lac slender, some shghtly hooked Anal papillae about as 
long as anal segment 

Ego * — Not of whale-back type Upper surface broad, 
as broad as -width of egg, shghtly narrowed in middle portioji, 
antenor demarcated area somewhat broader than postenor 
Lower surface unornamented Floats touching margin of 
upper surface, occupying about nuddle half of egg or shghtly 
more , float-ridgeo 13-17 , float-terminations large, round , 
frill moderately broad, striated, ending in distinct tags at 
junction -with floats 

iDENimcATiON — ^This usually offers no difficulty m 
unrubbed specimens, as the mesothoracic scaling and narrowly 
but distmctly white-banded tarsi are very characteristic 
From A moghvlerms it is distinguished by the absence of the 
Ime of scales at the sides of the thorax antenor to the -wing- 
roots and by other characters (see further remarks under 
A moghtdmsis) 

The species is rather variable, especiallj'- m the wing- 
markings The proportion of dark and pale on the lemale 
palpi IS also rather vanable, making it difficult, especially 
in specimens from the west coast (Bombay), to be sure ivhcthei 
these should be called tjrpe-form or variety 

DiSTKiBUTioir — The type-form has not -with certamty 
been recorded out of India (see under vai candidxenm) 
In India many records relate no doubt to A moghidensis 
or to the var catididtensis In general the distribution 
of the type-form is over the east and south of the Feninsula, 
extending on the west as far north as Bombay The type- 
form has been verified by me from various locahties in 
Onssa, Central Provmoes East, Madras N , Madras S , Coorg, 
Mysore, Bombay Pres (North Kanara, Colaba) Records 
of the species from Ceylon appear doubtful 

Bionomics — Commonly taken in houses and cattle-sheds 
{Steph and Ghnst , Perry , Ramsay , Sweet) In some 
places it may form 40 per cent of captures (Goverdkan) 
Sweet’s catches totalled m Mysore 10,746 from cattle-sheds 
and 1,228 from houses It feeds freely on man, and has been 
observed by the -writer attacldng fiercely m the open towards 
evemng 

A geyponemis breeds especially m streams and flowmg water 
connected -with nee cultivation {James and Liston), in grassy 
streams {Ramsay), in grass-gro-wn edges of lakes and m swampy 
land {Feegrade , McCombie Young and Baily) , it is recorded 
as very common in the Central Provmces m small sandy 
nuUahs {Kenrick, 1914), where, as the water dries up, the 


* Egg . Christ and Banaad 1931, p 183 
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larvaj may burj* themselves in the wet sand and emerge 
after lain (tins probably, however, refers to A moghuhnsis) 
The species occurs at low and also at considerable altitudes 
it IS common m the Jeypore Hills at 2-3,000 feet and on the 
Nilgin plateau (6,000 feet) 

Relation to Disea.sb — ^Though suspected bj' Stephens 
and Christophers, and Perry, to be concerned with malaria 
transmission, large numbers of dissections have failed to show 
natural infection in this species There are no experimental 
observations 

24 a Anopheles jeyponensis var candidiensis Koidzunu, 

Koidyuim Tians jthCong ! E ATM p 9S, 1D24 (A canJidiensis) 
Tvpi. LOL - Lake Caudidus, Foimosa Tvpe probably m 
Koidzuim s collection at the Hygienic Dept Go\ t Res Inst 
Foiinosa {Yamada, 192o, p 490) 

Si NOW M 

<o)d i((CH«ifiToumanoff, 1931, C R Soc Biol c\ii, p 375 (A aconitm 
var /online ISIS) Type-loc Tonkin 

Adult — ^As m the type, but pale apex of Q palpi more exten- 
sive, and second band often broader , dark intervemng area much 
shorter, half length or less of apical pale area Interruption 
m preapical dark spot on vem 1 more frequent than m tjqie- 
form, and, when present, often situated towards middle of spot 
mstead of near inner end Fore and mid-tarsi more frequently 
show banding on seg 3 than m the t 3 'pe-forra Mesothoracic 
scaling as in the type-form, without the line of scales seen 
m moghulensts 

Larva — This shows a difference from the type, as pointed 
out to me by Dr Pun, m the branching of the inner clj'peai 
hairs, the branches bemg fewer in number and stouter 
The above description is from a number of specimens 
of adult and laiva (var toiiLimnsis) very kindly sent to me 
by Dr Toumanoff On exanunation of Indian material 
it was found that all specimens fiom eastern India, as distinct 
from the Peinnsular area, showed the palpal markings a< 
described foi the variety, specimens from the tj-pe-locahti 
(Jej’porc Hill Tracts) and Sontli India showmg the long 
dark area and narrow second band oii the palpi Dr Edward^ 
informs me that the former is the condition seen in specimens 
of A jeyponensis from Hong Kong, and as it is cxtienielv 
probable that this is the form representing the species in the 
Burmo-Chmese subdivision, it maj- be taken provisionally 
as synonymous with candtdiensis, under which form as a 

* (candidiensis) Koidzuini 1924, pp 94, 98 , 192'> pp 143, 37" 
(larva), 1926, p 28, 1927, p 215, 1930, p 2S3, Yamada 192-). p 491) 
(/onlinensis) ToumanoEE 1931 a, p 375 1930 6, p 961 (larva) 
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variety of jeyporiensiSt I have now placed it Though 
specimens from Bombay sometimes show a very similarly 
marked palp, there is otherwise a very clear demarcation 
of the type-form and the variety in the Indian area 

Distribution — ^Recorded from Formosa , China (Hong 
Kong) , Tonkin , Burma and India 

In the Indian area has been verified by me from specimens 
in the Malaria Survey collection from Burma, Mandalay Dist , 
Assam, Khasia and Jaintia Hills, Cachar , Bengal, Jalpaiguri 
Dist , United Provinces, Nami Tal Dist 

Bionomics and Relation to Disease — ^Var tonkinensis 
IS recorded by Toumanoff, loc at as breeding in running 
water in grassy drains This author has found 6 per cent 
with natural infection of the mid-gut 

25 Anopheles majidi McCombie Young & Majid, 1928* 
(Fig 37 ) 

McCoinbie Young aucl Majid, Ind Med Bes xvi, p 469, 1928 
(A laruaii\ai tiiajtdt) Type-loo Coorg Type a number 
of the describers’ oinginal specimens m the collection of the Mai 
Surv at Kasauh Given as distinct species by Pun, Ind 
Joum Med Res xvi, p 525 (footnote), 1928 

Adult $ — Size small to medium (length of wmg 3 0 
3 7 mm ) 

Head scales normal, with a marked white vertical area , 
vertical chsetse white, forming a short line ending in a clump 
of 4-6 flattened chietse -which form a well-marked bifurcate 
frontal tuft , ocular scales and fusiform scales m median 
area numerous Antennce torus bare, first flagellar segment 
■with narrow white scales Palpi of moderate thickness, 
cylindrical , apical segment rather short, index 0 37 , -writli 
two broad white apical bands and a narrow, more basal band 
at 2-3 , the broad apical bands including, respectively, apical 
segment and apex of 4 and base and apex of 4 and 3, dark 
intervenmg space somewhat shorter than either apical band 
Labium dark 

Pharynx : of group Myzomyia t-ype 

Thorax With chictse only on apn , propleural hairs 1 
Mesonotum dark , median area somewhat lighter, clothed 
throughout with rather narrow pale scales, aggregated to 
lorm median lateral tufts on ap, some dark scales beneath 
the pale m the latter situation fossai and lateral areas largely 
bare, but with a line of scales external to bare patch extending 
lorn ards from root of wing Pleurse dark, without scales , 


* iIcCombie Young and Majid 1928, p 469 (adult, larva) , Pun 
1928, p r)2'i (adult, larva) , Iyengar 1929 6, p 2 (adult, larva) , Pun 
1931, p 160 (larva) 
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or absent ; veins 2 1, 2 2, 4 1 and 4 2 may be all dark except 
at theu* terminations , vein 3 maj’ be mainlj dark , vein G 
may be dark except at extreme base or as shown, or with 
apical dark area mtemipted and basal dark spot absent , 
a fringe-spot at vein G may be absent, m winch case the border 
scales may be wlute in this position In vers"- dark examples 
the wing may resemble very much that of A fuhginosus 
Legs with front femora slightly swollen in basal tlurd 
Femora uniformly very dark, with at most a few pale scales 
at apices , tibne verj^ dark, but with pale apices , front 
tarsus rather broadly banded ivith wlute at apices of segs 1-3 , 
mid-tarsus largely dark, ivith narrow bands usually at apices 
of 1-2 , lund tarsi marked as m fig 37, 3, very oloselj'^ 
simulating the markings in A karwari and A maculaius 
Abdomen without scales even on cerci 
Adult $ — ^In general as in $ Palpi ornamented as 
in figure Abdomen without scales except on coxites 
Pupa — ^Undescribed 

Larva — Glypeal haxis tc long, rather stout, simple . oc a 
little less than half length ic, stout , pc slender, much shorter 
than oc, simple Antenna lunformly dark b^o^vn, rather stout 
hair ansmg i to length of antenna from base , tenmnal 
hair pectinate Menkm with tliree teeth on either side 
of median tooth, arranged as in A cdunfacies, the teeth very 
small 

Shoulder hans inner and outer arising from basal tubercles 
both hairs stout and feathered Melathoracic hair no 1 
formed into very well developed palmate hair Pleural 
hairs as for group split into 3-5 br The basal tubercles 
large, a pointed process on each segment, these arising from 
the dorsal instead of the ventral edge, as is usual 
Palmate hairs well developed on I-VII Leaflets rather 
broad and marked as in jluviatilis and minimus, mucii 
resembling the leaflets of those species, except that the 
filament is only about J length of blade Lateial hairs 
on IV-VI long and slender, showing 4-7, 5-G, and G-S br 
respectively , on VII very short, with 4r-6 br Tergal plates 
f.iiily large, abchit -J length of segment on anterior segments 
and nearly covering dorsum of VIII , median plate not 
included in anterior plate , small oval plates absent spe 
very poorly developed , mps fairly broad anteriorly but not 
touching the chitinisations Peclen with 4-5 long and 
G-10 short projections ps hair long, with 8-9 br Saddle 
hair long and split into 2-3 in distal quarter Caudal hooks 
5-6 , some branches of isc also foiming hooks Haii 
on I-VII unusual in being of similar form, increasing m sire 
from before backw ards 
Egq — UndescTibed 
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iDBNTmoATiON — Superficially somewhat resembles A har- 
vxtn, but differs m absence of the additional pale band on the 
femsde palpi and in the darker wings and coloration generally 
•pTg ’rR.TR TTTTOK — Not rccordcd outside the Indian area 
In the Indian area known as yet only firom Bengal (Darjeelmg 
and Jalpaaguii Dist ), Coobg, Malabae Dist , and Mpsore 
Bionomics — Young and Majid found the species breeding 
in grassy slow-running streams , Iyengar records the breedmg 
places as “ jhoras ” or small open drams m tea-gardens, 
also on fallow nce-terraces 

Relation to Disease — ^Nothing is known of any relation 
to malana 


Group P^hCDOMYZOAiyiA 

Chnstophera, Ind Med Bes Mem no 3, p 57, 1924 

Grassia Thee , Joum Trop Med v, p 181, 1902 Freoccupied 
(nec Fisch), vide Blanchard, C B Sec Biol liv, p 795, 1902 
Type A roam Giles 

ilyzomyia Blanchard, loc at p 795 Type . A rossti Giles 

Uowardm Thee , loc cit p 181 Preoccupied (nec Dalla Torre), 
vide Blanchard, loc evt p 795 Type A. costahs Theo 

Pyretophorus Blanchard, loc at p 795 Type A costahs Theo 

Aldn^ta Theo , Mono Oul in, p 353, 1903 Type A error 
Theo 

Pseudomyzomyta Theo , Mono Gul iv, insert -slip, 1907 Type s 
A rossii Giles 

Aldnclixnella Theo , Mono Cul v, p 3, 1910 Type A error 
Theo 

Nysaomyzomyia James, Faludism, no 1, p 37, 1910 Type 
A rossii Giles 

Paleeomyzomyia Swell & Bodenw , Die Anoph v Niederl - 
Ostindien, p 114, 1932 Type A parangensis Ludl 

Type-species, A stibpictus Grass! *. 

Pharyngeal armature with two rows of teetii, differentiated 
as cones and rods, the cones with deep roots , crest of 
pediment with a single row of spmes, not appearing bifurcate 
m posterior view, the crest usually very long , pediments 
m antenor view appearmg bulbous, usually without definite 
lateral teeth, filaments usually long, flat, with spicular 
branches , rods with flattened posterior extension Lateral 
flanges large 

Propleural hairs of adult present, usually several 

Palpi of female with apical segment long, though usually 
wholly mcluded m apical pale band , pronotal lobes usually 


* Edwards, 1932, suggests that, if A gambioe be mcluded, this group 
should be Pyretophorus Strictly, of course, it should be Myzomyxa, 
but I have kept to the name so far usually employed, especially as 
A gandruB is m several respects not a very representative species, 
though it clearly seems to belong to the group 
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Without a scale-tuft* * * § , mesonotum usually with mainly 
hairs I , ornamentation of wing much as m group Myzomyw^ 
but hght ornamentation predommatmg, and the pale costal 
areas usually broad m apical half of wing , tarsi m all cases 
banded, and in some species the femora and tibiae speckled, 
though the terminal segments of the hmd tarsi are never 
white , abdomen usually with some scales on the last segment 
and cerci, without lateral tufts 

Harpago with a long apical hair, usually about twice 
length of club, and accessory hair or hairs qmte small , leaflets 
of phallosome lanceolate or blade-hke, with a varymg degree 
of serration 

Pv^ spme on V-VII long and sharp, but that on IV 
short and usually blunt Bair C branch^ on IV, always 
simple on V-VIt Spmes on external border of paddle 
more or less saw-like 

Larva clypeal hairs simple , the cone-shaped appendage 
on the maxiUary palp bifid. The full characters of the 
pleural hairs for the group are ^ven below — 



1 

2 

3 

da 

Long, spht about 
middle mto 2-3 
hr X 

Long, simple, 
sometimes split 
mdistal half mto 
2-4 hr 

Long, feathered 

va 

Long, simple 

Long, simple 

Long, feathered § 

dp 

One-third antenor, 

Extremely short, 

Reduced to tmy 

simple or bifid 

simple 

papilla 

vp 

Long, simple 

Short, slender, 
simple 

Very short, slen- 
der, bifid 


The projection from the basal tubercle on each segment- 
IS prolonged into a sharp-pomted Epine 


Species recorded from the Indian Area |. 

The following species or varieties are recorded from the 
Indian area . — 

A aidptctua Grassi 

A vague Don 

A autidaicus Rodenw {A ludlovn var sundoicus) 

The following synopsis of the Oriental forms m this group 
may be useful for reference (see also remarks on identification 
given imder A svbpictus and A sundaicus For fiirther 
details King, Phd. Joum, Sci. xlvn, p 305, 1932, should 
be consulted) 


* A tuft IS present in A gamhice 

t Scaly in A garnbwe . 

j Feathered in A gamhue and parangensta •, simple m vag 

§ 4-6 long lateral branches in distal half in A vagus, 

II In addition to the Oriental species and vaneties givm > 

there are two African species, A gambm Giles and A chnsiyi xh 
Sr Carter 
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With femora and tibise speckled 
A paranjrensw Ludlow 
A ludlom Theo 

A hlorolisKing 
A sundavMS Bodenw 


Philippmes, Celebes 
. Fhihppmes (fresh water), For- 
mosa {hatom) 

. Philippmes (salt water) 

Sunda Islands, Malaya, India. 


Femora and tibise not speckled 
Outer clypeal hairs of larva half or more length of inner 
A subpvAvs Grassi ... India 

„ var mdefimta LudI Phihppmes, Formosa 
„ var malayenats Malaya, Sunda Islands (^) 


Outer clypeal hair of larva very short, about J length of inner 
A vagus Don Sunda Islands, Malaya, India 

„ var limosua Kmg Phihppmes 


26 Anopheles suhpictus Grassi *. (Eig 38 ) 

Grassi, Atti d B Accad Lmcei (5), vm, p 101, Feb 1899 {A sub- 
pictus) Type-loc . described from a specimen sent by Boss 
from India (Calcutta) Type, m Borne TJmv Mas (vide 
- Brunetti, Bee Ind Mus xvu, p 98, 1920) 

Synonyms 

rossn Giles, Joum Trop Med u, p 63, Oct 1899 {A. rossit) 
Ty7e-z<oc India (probably Cmcutta) Type 3 and $ 
type-^ecimens, the former labelled “ Boss, dapple-winged 
mosqmto,” neither with locahty, mBnt Mus Syn by Eduards, 
Bull Ent Bes x, p 129, 1920 

error Theo , Mono Cul lu, p 363, 1903 {Aldrtckta error) Type- 
loo : Calcutta (C. IF. Daniels) Type $ m Bnt Mus 
Stated to be composite specimen by Alcock, Entom for Med 
Off p 69, 1911 
Becoonized Vabieties 

indefimtus Ludlow, Canad Entom xxxvi, p 299, Oct 1904 
(M rossii Giles, var indefimta) Type-loc Bayamban, 
Mangarm, Guimaras Is , Philippmes Type i § co-types 
m U S Nat Mus., Washington (mde Dyar, Insect liisc Mens 
xiu, p 86, 1925, and King, Phil Joum Sci xlvii, p 305, 1932) 
Neo A indefimtus of Theo , Modo Cul iv, p 47, and many other 
authors (vide under A vagus) Not recorded from Indian area 

ntalayensis Backer, F M S Mai Bur Bepts u, p 1, 1921 
(A subpidus var malayerms)^. Type-loc ; Fed Malay 
states Type senes m Bnt Mus , type not selected Not 
recorded from Indian area 

This species is the A rossn, m pan, of numerous authors prior 
to 1920 The typo of A subpidus, if stiU m existence, has not, so far 
as I know, been recently exammed, but Grassi’s descnption of the 
specimen from Calcutta as havmg the last two palpal segments. 


* SYSTEMA3n:c Theo 1901 a, p 154 , James and Liston 1904. 
p 109 , 1911, p 98 , Ludlow 191a, p 155 Chnst 1916 a, p 476 ; 
Edw 1920, p 129 , Bodenw. 1922, p 185 ; Chnst 1924 o, pp 57, 97 ; 
Kmg 1932, p 303 , Edw 1932 See also Giles 1900, p 149 , Liston 
1901, p 364 , James 1902, p 44 , Theo 1903, p 45 , Swell. 1917 a, 
p 490, 1917 6, p 42, Mangk 1919, p 62; Swell 'and Swell 1920 6, 
p 89, Bodenw 1923 a, p. 20: Carter 1925 p 72. See also references 
on pp 235-6 (footnotes) 
t See also Barber 1918, p 2 
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taken together, daik in the proxunal and light m the distal half, appears 
to remove any ambigmty m the synonymy 
That A rossii included two distinct species was not recognized 
until the name A subpictva came into use, records under the name 
of A 10 S 811 cannot, therefore, he usually accepted as necessarily 
relating to A subpictris, except for areas where it is known that 
A ^agus does not occur , but the same objection does not hold for 
records where the name subpictus has been used, which is a strong reason 
for not gomg back, as some writers have advocated, to the name rosst 
References to A subpietus in areas east of India are generally 
understood to apply to other forms than the type-form, but this is, 
perhaps, still uncertain The A rossit of Stricldand , 1915 a, of Chnst , 
1912 c, of Swell , 1916, p 38, and of Schuff and Swell , 1917, is 
A vagus A vagus of Schuff and Swell , 1917, and A vndefimtits of 
Swell , 1916, p 55, ore A svbpiclua 

Adult $ — Size medium (length of wmg 2 3-4 0 mm ) 

Head scales normal, with a conspicuous vertical area , 
vertical chsetse white or pale, an anterior cluster of ten or more 
formmg a well-marked frontal tuft , ocular scales rather 
narrow Antennce torus sometimes with a few nunute 
scales , inner aspect of first flagellar segment with white 
scales Palpv rather shaggy throughout large part of extent , 
apical segment about half the preapical m length, mdex 0 4^ , 
ornamented with a broad apical band and two narrow pale 
bands, apical band mvolvmg whole of apical segment and 
distal end of preceding segment , apical pale area about same 
length as dark area between anneal and preapical pale bands 
Labium umformly dark 

Pharynx cones and rods each numbering about 20 
Cones with pediment bulbous, with narrow neck passing mto 
long root-n^e and no obvious lateral teeth , filament broad, 
tapering to pomt, with some spicular teeth rismg on anterior 
aspect m basal half, crest much elongated, with a single 
row of spines, appearing blunt and with a somewhat truncated 
apex in posterior view Rods with a flattened basal expansion 

t Phioiynx Smton and Covell 1927, p 300 , Barraud and Covell 
1928, p 675 , 1929, p 101 , Manalang 1929, p 431 


1 Wing of 9, standard scale 2 ^ and $ palp, same scale 3 Legs 
{a) front leg , (6) imd-tarsus i (c) hind torsus 4 Vertex 
5 Pharyngeal teeth (o) anterior view of cone, showing root, 
(6) lateral view of same, direction of root mdicated by dotted 
line , (c) lateral and anterior view of rod , (d) lookmg down on 
crest, the cone itself and rod at side directed towards observer — 
a \ ery usual view when armature is mounted whole, the general 
effect given in 8 5 , (e) posterior view of crest (ri^t) and scallop 
(left), from which rod anses (see 8 c) 6 Apex of harpago 
7 Leaflets of phallosome of one side, standard scale 8 Three 
vievs of armature as a whole (o) oriented to show cones as 
m 5 o, the rods obhque and only partially in focus , (6) oriented 
to show as m view 5 d , (c) oriented to show as in 5 e, the rod 
placed in somewhat schematically 9 Clypeal hairs of larva 
10, o-c Basal tubercles of pro-, meso- and metathoracio pleural 
hairs of larva 




Fig. 38 



A subpidus 

(For explanation of figure, see opposiCe page ) 
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postenorly and sometimes with one of two spicuies m tins 
position, termination simple, rod-like Post-armatnre ridges 
with very long spines 

Thorax with chsetae only on apn , propleural hairs 2-3 
Mesonotum pale, lateral areas somewhat darker than median 
area , median area covered with sliort, golden, curved hairs, 
with median and lateral tufts of narrow white scales on op, 
area below latter with numerous erect black scales , fossae 
with some scattered broader scales and some scales on lateral 
areas Pleurae with a few scales sometimes present on sterno- 
pleuron spiracular hairs 6-9 , piealar 12-13 , upper 
mesepimeral about 20 , upper sternopleural group about 6, 
lower about 8, the two groups more or less continuous, with 
a few scales between 

Wings as in fig 38, 1 , base of costa usually with three small 
dark accessory spots, the two inner ones sometimes partially 
or wholly contmuous, or sometimes the middle spot obhterated , 
middle dark spot of costa usually about twice as long as the 
others, dark area on vem 1 shorter, both mtemally and 
externally, than the dark costal area, so that it is usually 
about half the length of this, sometimes a dark spot present 
on vein 1 at inner end of spot Preapical dark spot about 
equal to, or a httle smaller than, pale area on either side , 
fringe commonly with an additional pale area between 
temunation of vem 6 and base, and often one between 5 2 
and 6 The pale areas in general greatly preponderating, 
and dark spots on the wing-field hableto obhteration m various 
degrees Bcahng of wing moderately broad , max str 9-10, 
but some scales to 12 

Legs with front femora distmctly swollen m basal half 
Femora more or less umcolorous, each with a dark ring at base 
about equal to the diameter , under surface of fi:ont femora 
variable, often dark or with pale patch basally, mid- and 
hind femora markedly pale beneath throughout entire length 
except for the narrow basal band and a somewhat longer 
dark area towards apex all femora, especially middle pair, 
with a double pale spot or band towards apex on dorsal 
aspect, beyond which the scalmg is often darker , actual 
tips of femur dark Tibise of fore legs broadly pale beneath, 
especially at tips, which are conspicuously pale in this situation, 
also with a thin, often broken, pale hne on external surface , 
mid- and hind tibiae similarly marked, with a thin pale hne 
on anterior surface expanding at apex , the tips pale, especially 
on mid- and hind legs Tarsi banded as in fig 38, 3 , fore tarsi 
broadly banded apicaUy and basally at 1-2, 2-3 and 3-4, 
sometimes an apical or apical and basal band at 3-4, bands 
yellowish , tarsi of nud- and hmd legs with much narrower 
bands, usually mainly apical Coxae pale, devoid of con- 
spicuous scale-tufts 
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Abdomen light, thickly clad with golden hairs and some 
narrowish yeUow scales, or sometimes some darkish scales, 
at postenor border of VII and Vili , venter sometimes 
with some pale scales on VU laterally and numerous dark 
hairs, and not infrequently some dark scales, m middle hne 
apically Cerci usually with numerous dark scales , some 
hght scales also sometimes present 
Adult $ — In general as m $ PaVpi with club and stem 
largely p^e, ornamented as m figure Abdomen with 
hairs only except on dorsum of Vlli, where there are numerous 
moderately broad pale scales , usually a few narrow scales 
on ventral aspect of VTl. Coxites with numerous pale and 
dark scales 

Hypopygium * : harpago with very long apical spme, 
more than twice lengtli of club , a very small spme, much 
less than I length of apical spme, ansmg between t^ and 
club Phallosome rather strongly bent, about length 
of coxite , carrymg about 6-7 leaflets on each side, largest 
leaflet about half length of phallosome , leaflets blade-l^e, 
the larger ones showmg some shallow serrations m basal 
portion Average length of largest leaflet, accordmg to 
Kmg (1932), IS 57 /t, varymg from 51-59^, tbis leaflet longer 
and narrower than that of A indefinitus 
Pupa — Paddle f external border bare m anterior quarter, 
followed by some short denticles, beoommg rather short 
stoutish spmes postenorly, abruptly replaced by hairs 
decreasmg m size and not reaching pad^e-hair , paddle- 
hair long, h ooked , acc hair simple 
8p%ne (VUi), length somewhat less than half segment 
(V-VII) curved, pomted, those on VI and VU somewhat 
more and that on V somewhat less than half length segmenc 
(IH-IV) short, blunt 

Hair B . (Ill— VU) branched, from half to f segment 
Hair C (V-VH) simple, somewhat longer than segment 
(IV) 2-3 br. , about as long as segment (III) 4-6 br , 
Sorter than segment O' (VI) simple 
Hair T . (I) simple 

Labva J -—iHypeal hairs slender, simple , oc a httle 
over half length tc , pc a httle shorter than oc, ansmg rather 
far back Amtennce rather slender, hair ansmg about 

♦ HYPOPyoiUM Christ 1915, p 393 , Swell 1921 a, p 52 . 1921 b. 
p 43 , King 1932, p 329 
t Pupa Senevet 1931, p 38 

j Labva Pun 1928, p 524 , 1931, p 136 See also Steph and 
Chnst 1902 a, p 12, 1902 6 p 14, James 1902, p 44, Theo 1903, 
p 45, Liston 1908, p 879, James and Liston 1904, p 110, 1911, 
p 98 , Stanton 1912 6, p 5 , Mangk 1918, p 481 , 1919, p 62 , 
Swell and Swell 1919 a, p 38 , Is-engar 1922 a, p 631 (tad-hooks) , 
Walch and Soesdo 1929, p 3 (pecten) , King 1932, p 328 , Ghosh 
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middle of antenna , terminal ham 3-4 br. MaaniUary palp 
with the cone bifid from about its middle Mmtum with 
four teeth on either side of median tooth, all adequal and 
cqmdistant except last in row, which is a httle smaller , 
an extra small tooth may be present at end of row 

Shoulder hours . inner without conspicuouB basal tubercle, 
slender, sparsely feathered , middle with poorly-formed 
tubercle, about 1^ times length of inner Metalhoramc 
hair no 1 resembling ordinary ham, short, simple, or spht 
into 2-5 br Pleural hairs as ^ven under group l^ojection 
on mesothoracic tubercle ansmg firom ventral edge 

Palmaie hairs well developed on II-VII , ham no 1 on I 
with 6-9 poorly-developed filaments Leaflets uniformly 
but poorly pigmented , filament nearly as long as blade, 
the shoulder sharply defined Lateral hairs on IV-Vl long, 
sphttmg near base into three slender branches (sometimes 
into two on VI) , on YII very short, spht mto 2-3 br 
Tergal plates very small -and narrow spc well developed, 
with projecting spur , mps very broad antenorly and nearly 
touchmg chitiniBation Pecten with 4-5 long and 10-11 
short processes, the number and length very variable 
pS ham long, with 5-6 br ansmg near base , osc with 6-8 
long br , forrmng poorly-develop^ hooks with very shallow 
curves Anal papilloe rather stout, about twice as long as anal 
segment 

Egg * — ^Upper surface as wide throughout as the egg-body, 
middle portion not narrowed, or only very sbghtly so , 
covered throughout with pale punctae Lower surface with 
(or sometimes without p^e punctse Eloats nearly touchmg 
'margm of upper surface, occupying about the nuddle 
two-thmds and extending to about an equal distance from 
either end of the egg, or sbghtly nearer one or the other, 
float-ridges 30-40, narrow, regiQar, rather smooth , float- 
terminations relatively small, rounded, flattened Enll very 
broad, stiff, extending laterally, contmued all round the 
margin of the upper surface except at the ends , coarsely 
striated throughout its whole extent, rather thick and opaque 
or nulky , when fuHy displayed as broad as ^ of width of 
deck 

iDENTmcATiON. — A. stepheusi often has a general resem- 
blance to A svbpictus from its often h^t fawn colour, but 
the speckhng of the femora and tibise, the two broad apical 
palpal bands, and heavily scaled mesonotum readily dis- 
tinguish it 

A sundaicvs is readily distmguished m unrubbed specimens 
by the speckhng of the femora and tibiae; otherwise the 

* Eqg Steph andCamat 1902 o,p 12, 1902 6, p 14, Chnst and 
Ssirand 1931, p 175 
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points of distinction between this species and subpictiis 
are somewhat limited (vide remarks under A mndaieiis) 

A vagus is distmguished by the much longer pale apical 
area on the female palp, three or four times the length of the 
preceding dark band, wWeas m A svbpictvs it is about equal 
in extent, a distmction usually to be confirmed by the presence, 
m the female, of a pale tache m A vagus towards the end of 
the proboscis The short outer clypeal hairs also serve to 
dis ting ui sh A vagus sharply from A subpictus 
Differentiation between the males of A s^pictus and 
A vagus is difficult Bodenwaldt gives as a distmgmshing 
pomt the broad apical bandmg of jomts 3-4 of the front 
tarsus m A svdipicius, this bemg less conspicuous in A vagus 
and either apical or possiblv basal, but not both , but it is 
doubtful how far this holds good As m the female, the 
prehumeraj dark accessory spot is usually contmuous m 
A vagus, and extends to the extreme base of the wing, whilst 
it is divided, and with more white scaling on the costa, in 
A subpidus A definite difference appears to exist m the 
character of the leaflets of the phallosome these are larger 
in A vagus (average measurement by King 72 /a) than m 
A svbpictus (average 58 /x) 

The following synopsis of the various forms of A subpictus 
and A vagus may be useful for reference , it is taken for the 
most part, from Kmg, 1932 • — 

1 Larva with outer clypeal hair much shorter 
thau half length of inner Apical pale 
band on $ palpi 3-5 tunes preceding dark 
band 

Dark area on vem 1 on inner costal spot 
usually less than half as long as that on 
costa , prehumeral dark acc costal spot 
usually undivided and extending to 
extreme base of costa, subapical dark 
costal ^ot distinctly shorter than pale 
spot on either side Lateral hair on seg IV 
of larva with 2 br Leaflets of phallosome 
large, the first very long, the others pro- 
gressively shorter 

(a) With a tache on $ proboscis towards , 
extremity Posterior clypeal hairs 
of larva approachmg bases of inner 
and approximated (fig 39, 6 ). 

Prehumeral dark spot with white 
scales anteriorly leaflets of 
phallosome average 72fi . . %agu» 

(5) Without such a tache Postenor 
cl 3 ^eal hairs of larva wider apart 
and further back (fig 39, 7} 

Prehumeral dark spot without 
white scales anteriorly Leaf- 
letsofphallosomeaierage 68)1 tasrusiar hmosus 
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3 LaT\’a with outer ih'pcal liair somewhat 
nioro than halt length of inner Apical 
palo hand on 9 palpi same length os 
preceding dark band or not more than 
twice this 

Dark area on \ ein I on inner costal spot 
usually more than half as long as that 
on tho costa Lateral hair on seg IV 
of larva with 3 hr Leaflets of phallosome 
large or small 

(a)Prcnpual daik band on 9 palpi 
\ unable, tucraging about half tho 
apical pale band Leaflets of 
piiallosomc short (a\ 3G/i) and 

more or less of e\en length Pre- 
humcjal ace dark costal spot 
usually undi\ided and evtciidmg 
to extreme base of costa 
Palmate hair on abd seg I less 
de\ eloped, shoulder hairs 
less branched (av 13 2 and 12 2 
br resp ) , leaflets of palmate 
hail on seg IV not so large, 
filaments approx 0 S of blado 
Subapieal dark costal spot 
guen as longer than, or as 

long as, tho pale area qn either [ndi» 

side subjpictus var xndefi- 

Palmate haii on abd seg I more 
t3TJically de\ eloped , shoulder 
hairs more branched (av 1,7 5 
and 15 8 br resp ) , leaflets of 
hair on seg IV larger, filament 
approximately same length 
as blade Subapieal dark 
costal spot in specimens seen 
appears to be usually lather 
short, as m the type, A sub- 
piclus Largest leaflet of 

phallosome slightly longer and [ensw ^ 

narrower than m A subpxctus subpiclus lar malay- 
{b) Preapical dark band on palpi about 
same length as apical palo band 
Leaflets of phallosome long (>7 it) 
and more as in A vayus 

Prehumeral dark acc costal spot 
nearly always dividetl oi in 
part obliterated, the base of 
the costa w ith more palo scaling 
and prehumeral not extending 
to extreme base . subapieal 
dork costal spot shortci than 

pole spot on either side subpiclus (tyjio form) 

Pichumeral undivided and ex- 
tending to base . subapieal [Indinj 

dark costal spot longer subpiclus (salt wafer, 

DiSTKiBiiTiox — Tlie species, including varieties, is indcly 
distributed in the Onental Region It is recorded from I^ew 
(I tFJSEA , Moluccas (Amboina, Ceram, Oeser, Halmaheira, 
Haraku, Terimte) , Celebes (rdebes, Bocton Bangaai) , 
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SULA , PHirOPPINES , FOKtfOSA (?) , S CHINA (?) , LESSER 
SuNDA Islands (Alor, Bali, Boeroe, Flores, Lombok, Pantar, 
Roma, Soemba, Soembawa, Timor, Wettar) Java , Sumatra 
(with Nias, Bihton and Biouw) , Borneo , Tonkin Cochin 
China , Mm.ay Peninsula Siam , India, Burma, and Ceylon 

King, 1932, does not mclude the type-form as occurrmg 
m the Phihppmes Kinoshita’s record (repeated by Faust) 
for Formosa refers to A vagus (vide Yamada, 1925, p 454), 
or possibly var indefimtus The vahdity of records for China 
must also be considered doubtful, some of those given by 
Faust relating to indefimtus {vagus or the true ind^mtua), 
leaving only the Canton records {Faust, specimens collected 
by Campbell and identified by Banks , Buddie, 1928, p 90) 
Further, it is 'uncertam to what extent the records from the 
Dutch East Indies, etc include the type-form Some speci- 
mens collected by Hdl from New Guinea, m the Kasauh 
collection, appear to have much more definitely scaled 
mesonotum than any other forms seen by me, and are probably 
at least vanetally distmct 

In the Indian area A. svbpictus is recorded from numerous 
locahties throughout the whole area,mcludmg Loralai, Quetta- 
Peshm and Zhob distncts of Baluchistan, numerous localities 
m the N W Frontier Provmce, Smd, and Gujarat, throughout 
the whole Pemnsula and the extreme south, mcluding Ceylon, 
in numerous locahties m Upper and Lower Burma to the 
Salwee It is not recorded from the Andamans Many 
records, however, clearly relate m the eastern areas in large 
part to A vagus 

In the collection of the Malaria Survey the species is 
abundantly represented from many locahties m the North- 
West and over the whole Peninsula, but less so from Bihar 
and Orissa and Bengal, where the majority of specimens are 
A vagus There is only one specimen from Assam (Sylhet) 
and one general locality (Pymmana and neighbourhood, 
Yamethm Dist ) in Burma Up to the present this last 
record is the most easterly locabty from which the type-form 
of A subpictus has been seen 

Specimens of A subpictus throughout the Tr u li au area 
for the most part conform to Kmg’s description of the type- 
form A number of specimens, however, from Falta and 
Bum Bum m Bengal, Ennur near Madras, and the salt-pan 
area near Bombaj' have the prehumeral spot undivided 
and continued to the base, and the preapical dark costal 
^ot variable, but usually longer than m the type-form 
Thw appears to be a salt-water vanant, smce the palpi and 
leafiets of the phallosome are as m the type-form So far 
as known var malayensis does not occur in the area 

Bionomics — A subpictus is a markedly domestic form, 
breeding especially m the neighbourhood of habitations. 
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and to be caught often m very large numbers in occupied 
and unoccupied rooms of houses, in outhouses, barracks, 
stables, cow-sheds, and such like situations {Adie, 1905) The 
female feeds readily in nature and expenmentally on ammals 
and man {Phillips, 1923, Gill, 1925), and specimens 'caught 
both m houses and cattle-sheds have been found by the latter 
author, by means of the precipitm test, to contain human 
blood 

A svhpictus breeds especially in collections of water, often 
of a very temporary kind, such as form in excavations and 
hollows, especially during the monsoon, about villages and 
towns {James and Liston, Christ., 1904, 1911, Hodgsm) 
It IS commonly encountered m borrow-pits, buffalo-wallows 
brick-pits, drains, pools from leaks and waste water, cement- 
sumps, etc , and dunng the rainy period often in furroivs 
in gardens and cultivated ground, collections of water m roof- 
gutters, hollows in scrapped machinery, and other miscel- 
laneous breedmg places It is recorded as occurrmg in 
nce-fields {King and Krtshnan), in irrigation channels {Rich- 
mond and Mendis , McGomJtne Young and Mapd), and in 
wells {Strickland, 1923 , €hll, 1917) . it may also occur in such 
situations as weedy lake-margins, moats, sluggish rivers 
etc , especially if near habitations {Gill and Hamam Singh 
1920) It IS especially noticeable for its power of breeding 
in dirty or more pr less polluted water {Thomson, 1909 
Sudan, 1917 , GkU, 1917 , Iyengar, 1917) It also exhibit*, 
considerable powers of breeding in brackish or salt water 
{James, 1902 , Ghcdam, 1924) In Batavia van Breemen, 
1920, has recorded it as breedmg, along with swndaicus 
{Ivdlowi), in fishponds, and as bemg even more resistant 
to sahmty than that species, and still occumng even when 
the sahmty rose to 8 6 per cent 

The seasonal prevalence m the Punjab and north-west 
IS more or less confined to the penod during and foUowmg 
the monsoon , it first usually appears about June and is very 
prevalent from July to November, and still present m reduced 
numbers in December, after w^ch it virtually disappears 
(Christ , 1911 , Sinton, 1917, 1922) In the Umted Provmces 
it has been found in small numbers in January and February, 
as well as before the monsoon {Graham, 1913) In South 
India and Burma the species occurs more or less throughout 
the year {Fry, 1912 , Bussell, 1923 , Feegrade, Akyab) 

Relation to Disease — A subpictus has been experi- 
mentally mfeoted, as far as the oocyst stage, with all three 
forms of the malaria parasite Gland infection with BT 
IS recorded by Gill, 1925, in the Punjab and with M T and 
B T by Soesilo at Batavia A small percentage infection 
(0 02-0 04 per cent ) has been observed in the Dutch East 
Indies, but, so far, though numerous dissections have been 
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made, there is no certam record either of gut or gland infection 
in nature m India Since the species carries experimentally, 
Soesilo ascnbes the small amount of natural infection to the 
fact that the species feeds mainly on cattle In view of Gill’s 
results this reqmres confirmation 

27 Anopheles vagus Domtz, 1902 * (Rg 39 ) 

Domtz, Zeit f Hyg xh, p 80, 1902 (A vagus) Type-log 
$, Port de Kock, Sumatra, Banjoe-Biroe, Java Type 
not known 
Synonyms 

tndejimta of Theo , Mono Cul iv, p 47, 1907, Stanton, Joum 
Lond Sch Trop Med ii, p 6, 1912, and Boll £nt Bes vi, 
p 169, 1915 , Edwards, Bull Ent Bes vi, p 67, 1915 , Strick- 
land, Bull Ent Bes vi, p 157, 1915, and other authors 
Nec A indefinita Ludlow 

vnmaculatus James, Sci Mem Govt India n s no 2, p 35, 1902 
(A zmmaeulatus) Type-loo Ennur, near Madras, India 
Type described from a smgle $ , type m Brit Mus Theobald, 
Mono Cul m, p 23, 1903, described the same specimen under 
the same name, but afterwards. Mono Cul iv, p 14, referred 
to it as James’s species The t^e-loc of Goa, given by Theobald 
m his~ first description, was later corrected by him Sy^ by 
Edwards, Bull Ent Bes xu, p 70, 1921 This is a flavescent 
form of A vagus, not infrequently met with 

Jlava Swelleng , Geneesk Tijds Ned Ind Ivu, p 807, 1917 
(Myzomyia jlava) Type-loo Soerabaia, Java Type s 
described from 3 $$ and 3 , type ? in Bnt Mus Syn- 

(of A tmmacidatus) by Edward^ and Swellengrebel, m SweU- 
and Swell , Bull Ent Bes xi, p 77, footnote 

javanensts SwelL & Swell Bull Ent Bes xi, p 91. Name in 
table, which should read Jlava 
Becognised Variety 

Itmosus Kmg, Phil Joum Sci xlvu, p 330, 1932 {A vagus 
var Itmosus) Type-log • Fhihppme Islands 
The synonymy connected with this species is somewhat complex 
A distinction between a form with hroader palpal band and type 
rossti was first mdicated by Edwards (m Ludlow), Bull Ent Bes 
VI, p 157, 1915 This form was later given by Christophers, 1916, 
p 477, as synonymous with A vagus Don Followmg this generally 
accepted synonymy, two species, A vagus and A subpicius, were 
recognized, with broader and narrower pale areas on the palpi respec- 
tively A tndejinttus Ludlow, as also A formosaensis II, were generally 


* Systematic {vagus or tndejintta) Edw 1915, p 157 (footnote) ; 
Ludlow 1915, p 165 , Christ 1916 a, pp 477, 479 , 1924 c, pp 58, 97 ; 
Swell 1921 o, p 38 , Bodenw 1922, p 185 , Yamada 1925, p 454 
{fwmos II) , Kmg 1932, p 305 See also Schfiffner 1902, p 90 , 
Theo 1907, p 47; 1910 o,p 34, Stanton 1912, p 6, Ludlow 19140, 
p 34 , Stnckl 1915 b, p 157 , Swell 1917 o, p 490 , 1917 5, p 42 ; 
Schufi and v Heyden 1917, p 40 , Mangk 1919, p 64 , Swell 1919, 
p 3 , Bodenw 1921, p 151 , Hacker 1921, p 1 , Stnckl 1925, p 19 , 
1927, p 875 (tmmactdata or jlava) James 1902, p 35 , Kieo 1903, 
p 23, Swell 1916, p 7, 1917 c,p 807, SweD andSweU 1920 5, p 77; 
Edw 1921 o, p 70 , Semor White 1923, p 34 , Stnckl 1927, p 876 
DEPT — VOt IV B 
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taken to be the fonner species Becently King, 1932, has shown that 
the true A tnde/intlus is different, whether treated as a distinct 
species or placed as a variety of A subpictvs Purther, A Jormo 
saensis IJ Tsuznky, considered by Yamada, 1925, as synonymous with 
vagus, IS thought by King to be nearer A indejinUus than A vagus 
Further, the Phihppme form of A vagus is considered to be a vanety, 
var hmosus {mde Key, -p 237) 

A vagus is the A rossii of Leicester, 1908 , Chnst , 1912 , Stack , 
1915 , Swell , 1916, and many other authors A stephmst of 
and Leger, 1910, and var malayensis of Tiedemann, 1927, p 226, 
appear to be A vagus 

Adult. — ^Very closely resembles A aubpictus, but differs 
m tbe foUoTPiiig respects — Subapical dark band on $ palp 
much narrower, usually not much longer than it is broad, 
and only about J to ^ length of pale apical area , prehumeral 
dark accessory spot at base of costa either contmuously 
dark or, more usually, with pale scales anteriorly, dark scales 
connectmg the two portions along inner border of costa, 
joint between segments 4-5 of front tarsus m ^ unbanded, 
or with narrow apical or basal pale band only The subapical 
dark spot on the costa is usually short, as m .4 szibpictw 

Pharynx * closely resembles that of A svbpictus 

Hypopygzum f in general as in A aubpictus, Phallosome, 
however, with 4-5 stout leaflets and one or more shorter spikes 
on each side , first leaflet straight and very long, nest three 
or four progressively shorter , length of longest leaflet about 
72 [Kin^) 

Pota i Paddh in general as in A aubpictus, but spines 
on external border longer, stouter, and more sharp pointed , 
acc hair half length of paddle-hair, bifurcate 

General arrangement of spines and chief haars as m A svb- 
pictus 

Lakva § — ^According to Pun, in the main as in A subpictus, 
but differing especially in the clypeal hairs ic slightly 
stouter than m A subpictus , oc very short, between 
^ and J length of inner and ansmg much closer to the inner 
hairs than in any other species except in Neomyzomyui 
pc short, simple, placed far forwards, and much mternaJ 
to ic The inner sutural shghtly shorter than m A sdbpictvs 


* Phabyxx Smton and Covell 1927, p 306 , Barraud and CovoU 
1928, p 675, 1929, p 101, Pun 1928 5, p 526, Manalang 1929, p 431 
t Hypdpyoidm Chnst 1915, fig 23 (rom). Swell 1921, p 38, 
King 1932, p 329 
t Pupa Senevet 1931, p 72 

^ Labva Stanton 1916 a, p. 169, Stnckl 1915 o, p 321 , Sw^ 
and Swell 1919 a, p 34 , Lambom 1921, p 91 (tail-hooks) , Mangk 
1918, p 483, 1919, p 64, Swell 1921 o, p 41, Iyengar 1922 a, p 63 
(tajl-hooks) , Borell926, p 225,' 1929, p 49, Ca^er W26, p 87, 
Senior White 1925, p 219, Stanton 1926, p 52, Pun 19286, p 5Z4, 
1931, p 139, King 1932, p 311 
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Pleural hairs : dal simple, not split mto 2-3 as in svb- 
ptctus , da2 very rarely bifurcate On the metathorax only 
one of the long hairs is markedly feathered, the other 
having only 4-6 long lateral branches on its distal half 




A vagus 

1. Wing of standard scale 2 3 and $ palpf same scale 
3 Pharyngeal teeth • (a) fintenor view of cone, isolated tooth and 
full-length root not shown , (6) lateral view of same , (c) lateral 
view of rod , (d) pistenor view of cone (nght) and basal scallop 
of rod (left) 4 Apex of bsipago 5 Leaflets of phallosome 
of one side standard scale 6 Clypeal hairs of larva (after Pun) 
7 Same, var limosus (after King) 
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Lateral hair on IV-V spht only into 2 hr ; usually, also, the 
hair on VI 

Ecmj *. — ^Very similar to A. suipicfus, but smaller (measuring 
m examples seen 0 49 mm in length), "with narrourer frill 
and somewhat shorter floats Floats occupying about the 
middle half of the egg , float-termmations of moderate size, 
roimded , float-ndges 20-30 Fnll striated throughout, 
but narrower and more transparent than m A. svbpidus 

iDENTmcATiOK — This IS usually not difficult in the $, 
as the palpal difierences between A vagvs and A subpictus 
(type-form), which alone occurs m the Indian area, are quite 
dmtmctive, and m most cases any doubt is removed by the 
hght tache on the proboscis, which is a very constant feature 
of A vagus In the male the absence of a broad basal and 
apical band at 3-4 on the fore legs, and the unmterrupted 
prehumeral dark acc costal spot extendmg to the base of the 
costa, may to some eirtent serve to distinguish vagus from 
svbpictus, especially supplemented by examination of the 
leaflets , the larval characters should be used wherever 
possible For further details see section on identification 
under A svbpictus 

A vanant of this species which has caused some speculation 
is the so-called “ immaculaim ” form Vanous degrees 
of pigment deficiency are seen, but, when marked, the whole 
mosquito may be a hght fawn colour, with only sometimes 
the famtest mdication of markmgs This condition appems 
to be much more common in A vagus than m any other species, 
but marked " immaculatus ” examples have been seen m the 
case of A svbpictus, A stephensi, and A palhdus 

ItaTRrBtrnoiT — A vagus has a wide distribution m the 
Oriental Region, bemg reported from New Guinea , Moluccas 
(Ceram, Amboma) , Celebes (with Boeton and Moena) , 
PHTdiEEjNES , Formosa (with Ihe Pescadores) , S China , 
Borneo, Lesser Sunda Islands (I/ombok, Soembawa, 
Flores, Mot, Eosser, Soemba, Timor) , Sumatba (with Poeleh 
Weh, Poeleh Radja, Simaloer, and Nias) ; Java , Tonkin , 
Annam ; Cochin China , 'Malay Peninsula , Siam , 
Burma, India, and Cexlon. 

In Chma it is recorded only from Hong Kong The 
Formosan form is considered by King, from Yamada’s des- 
cnption, to be nearer var tndefimtus than vagus In the 
Pmhppmes it occurs as the variety Umosus 

In the Indian area A vagus has been recorded from numerous 
locahties throughout East and South India, Biuma, the 


• Egg . Stncklaiid 1916, p 321 {ross%) ; Christ and Barraud 1931 
p 176 
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ATi<^gmfl.Tis and Ceylon It does not extend into the north- 
Tvestern part of the Peninsula, i e , beyond a hne crossing 
India from the Gulf of Cambay to Nepal 
Bionomics — A vagus is found abundantly in houses, 
cattle-sheds and similar situations Lambom, 1922, found 
76 per cent of females caught in nature fed Brug and Walch 
caught large numbers feeding on buffaloes, and Walch and 
Sardjito obtamed four positive precipitin reactions out of 
nmeteen tested for buffalo-blood, W none for human 
The breeding habits are very similar to those of A subpictus, 
the species breedmg especially in pools, borrow-pits, drains, etc 
{Strickl , 1923 , Ramsay) and notably in shallow ram-filled 
puddles, hoof-marks etc , especially about villages {Christ , 
1912 , Cmell, 1927, Andamans , Feegrade, 1927, Hsipaw) 
It occurs also m grassy swamps and in numbers in fallow 
and cultivated rice-fields {Covdl, 1927 , Feegrade, 1927, 
Lashio , Gater and Rajahmoney, 1929) It is recorded 
from brackisli water at Bombay {Chalam, 1924 ) 

Relation to Disease — A vagus has been experimentally 
infected with M T and B T parasites but its susceptibihty 
IS low It has been found infected in nature, in the Dutch 
East Indies, but very rarely (three out of 3,721 dissected) 

28 Anopheles sundaicus Rodenwaldt * (Pig 40.) 

Rodenwaldt, Meded Volks Ned Indie, 1926, D 1 (foreign ed ), 
p S'? (Myzomyia ludlowt \ar sundmca) TYPK-ioc Simda 
Islands Type unknown 

{">) flatescens, Swelleng, Anop v Ned Oost-Indie, Kolon 
Inst , Amsterdam, Meded xv, p 47, 1921 (Myzomyia ludloun 
■var flatescens) Type-log Snerabnia, Java Typ^ un- 
known Syn by Christophers Ind Med Res Mem no 3, 
p 60 See also King, Fbil Journ Sci xlvii, p 322, 1932 
ludlow i, of many authors (nec Theobald) 

The name flatescens, used by Swellengrebel for a hypoinelamc form 
of what he believed to be A ludlowi, if leally shown to be this species, 
Mould antedate the name here used Meanwhile it seems simplest 
to retain it as a doubtful synonym of A sundaicus 
A sundaicus is the A ludlowi of the majority of ariters True 
A ludlotot, BO far, is knoam to occur m the Philippines and Formosa 
{hatorn) A tagus as described by Schulfner and Swellengrebel, 
1917, p 17, IS this species 


* SiSTEMiTic Jame!5 and Listen 1911, p 101, Swell 1916, p 48 
1921a, p 44, Strickland 1919 a, p 321 , Christ 1924 c, pp 59, 98, 
Yamada 192o, p 459 , Rodeiiw 1926a, p 80, King 1932 p 310 
See also Stanton 1912 6, p 6, 1915 6, p 254, 1926, p 83 Roper 
1914, p 145, Chnst 1916 o,p 470, Swell 1917 6, p 42, 1922, p 120, 
Swell and Swell 1920 6, p 89, Mangk 1919, p 60, Rodenw 1921, 
p 162 (pilotaxy) , Tei Poorten 1924, p 10, Stookes 1929 p lOS, 
Urbmo 1930, p 623 See also leferences on pp 246-8 (footnotes] 
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For a recent revision of lu(Nou,t-hke forms, see King, Phil Journ, 
Soi xlvii, p 305, 1932 Two of these, A Ittdlom Theo (fresh water) 
and A htoralw King (salt water), occur in the Philippines, in addition 
to the somewhat similar A pamngensis Ludlow The A ludloun 
^ of the Dutch East Indies, Malay, and India is distmct from eivher 
of these, and has been treated as a distinct species by King (foe cit ) 
Tina seems to be justified, as the leaflets of the pliallosome in A ludlom 
and A sundaicus are quite distmotlj diffeieut 

Adult — ^In general characters and ornamentation closely 
approaches A subpictus, except that the legs are “ speckled ” 
Its general coloration is ako somewhat darker than in 
A subpicitts or A vagus, and the lateral areas of the thorax 
moie contrastingly dark as compared with the median area 
than in these species 

Dark suhapical area on $ palp about same length or a httle 
shorter than apical pale area Proboscis entirely dark 
Prehumeral daik accessorj* spot continuous from extreme 
base of costa to humeral cv or nearly so, without pale scales 
anteriorly as described for A vagus , middle dark costal spot 
almost always with a dark spot on vein 1 internal to accessory 
sector pale spot , preapical dark spot longer than pale areas, 
especially subcostal pale spot , an extra fringe-spot between 
5 2 and 6 on^y very occasionally present Specimens from 
the Andamans usually show the dark spot on 6 2 external 
to the cross- vein only about of the length of the branch 
Similarly specimens from Bengal may show this area short 
or sometimes up to about twice this length. As pomted 
out by King, A simdatcus has the stem of the anterior forked 
cell relatively very short, distinctly less than the length 
of the cell 

Pemord, tibiae, and first tarsal segments spotted and banded 
with irregular areas of yellow scalmg, produemg the effect 
of yellow .spots along the segments or narrow dark flecks 
and bands depending on the rriative extents of dark and pale 
areas Remaming tarsal segments without yellow spots 
except at the joints, these as in A svhpichis, i e , broadly 
banded apically and basally except at last joint on fore legs, 
somewhat more narrowly so on mid-legs, and mainly apically 
banded on hind legs 

Scahng very similar to A subpictus, but usually few or no 
broadish scales on fossae of mesonotum There may be rather 
prominent black scales on seventh segment ventrally. 

Pharynx * veiy similar to A subpictus (see figures) 

Hypopygium If in the mam as in A subpictus, but the 
leaflets of the pliallosome are short and fusiform, without 
obvious serrations towards the base The harpsgo is similar 

* Phahinx besides Sintoii and Covell, and Barraud and Coveil, 
see Manalang 1929, p 433 (Phihppmr forms) 

t Hipopyoium Christ 1915, p 393 , Swell 1921 a p 47 , King 
1932, p 320 
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but the apical hair at most times the length of the club 
as agamst twice m A snbpictus 
Pupa — ^Undescnbed 

Laeva * — Closely resembles A sitbptctm m almost every 
particular Ghosh, 1932, has recently called attention to the 


Fig 40 



A sundaicus 

1 Wing of $, standard scale 2 S and $ palp, same scale 
3 Front leg 4 Pharyngeal teeth (a) lateral view of cone, 
(b) same of rod 5 Apex of harpago 6 Leaflets of phallosome 
of one side, standard scale 


* Larva Stanton 1912 6, p 6 , Strickl 1916 a, p 321 , Mangk 
1919, p 60, Swell and Swell 1919 o, p 36, 1920 6, p 87, 
Lambom 1921, p 93 (taii-hooks) , Walch and Soesilo 1929, p 463 
(pecten) , Pun 1928 b, p 624 , 1931. p 139 Kmg 1932, p- 316 , 
Ghosh 1932, p 1085 
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head-pattern and the method of branching of hair no 5 
(Pun) on the mesothorax In A svhpidua the three dark 
spots lying behmd the frontal hairs arc entirely distinct, 
but m A sundatcua they are joined up into a transverse 
band by a cloud , a similar appearance is, however, seen 
m salt-water w4 subptdus Hair no 5mA normally 

has 3 branches on either side, rarely 3 on one side and 2 
on the other, or sometimes 4 and 3 branches, and the branches 
anse towards the base of the hair , in A svbpicius it normally 
has 2 branches on either side, only rarely 3 and 2, and very 
rarely mdeed 3 on either side, and the branches anse anywhere 
along the length of the hair, m the two exceptional cases 
noted the third branch arising towards the apex 
Egg * — Somewhat resembles that of A tagns, but the 
frill, though continued over the floats, is transparent and 
without stnations m this portion of its extent The upper , 
surface is ornamented A'lth pimctae only around the margms 
The floats have about 20 ridges, as agamst about 25 in ^ veugus 
and nearly 40 in A avbptcius , they are also somewhat 
narrower 

Identifioation — ^The three forms A ludlowt, A htoralta, 
and A aundaicua are given by King as distinct species 
(see table of differences given in t&s section) So far as known, 
only the form aunduicua occurs m the Indian area 
A atephenat has a superficial resemblance to aundaicua, 
but IS at once distinguished by the two broad palpal bands 
and the broad scahng of the mesothorax 
No difficulty normaUy exists m distmguishing A sundatcua 
from A aubpictua or vagua in the case of unrubbed specimens 
where the speckhng is not obscured or a false effect of specklmg 
caused by irregular rubbmg off of scales in the two latter 
species The most useful subsidiary methods of identification 
in such circumstances are the longer preapical dark spot, 
the shorter petiole of the antenor forked cell, the absence 
of broad scales on the fossae, and in the case of the male 
the very charactenstic difference in the leaflet', which can 
be seen, even without special preparation, to be noticeably 
much shorter in A aundaicua 

The following characters (taken from King’s work) give 
the chief points of distinction between the various speckled- 
legged ludlowi-hke forms, none f which, however, except 
A aundaicua, have heen recorded in or near the Indian area — 

1 Sixth vein with three dark spots , an extra 
fringe-spot between 6 1 and 5 2 , male 
gemtaha very peculiar parangensts 

Sixth vein with two dark ^ots , no fringe - 
spot between 6 1 and 5 2 , gemtoha of 
suhptctus typo 2 


* Egg Stnckl 1915 a, p 321 CSinst and Barr 19ill p 175 
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2 Costal accessory spot commonly bridged , 

prehuiueral basal sccessoiy costal spot with 
white scales antenorly , mam costal spot 
with two dark areas on vem 1 , {ossib with 
scattered broad scales, fore legs yellow- 
scaled beneath , leaflets of phallosome short, 
blade-like, fusiform liloralia 

Costal accessory spot not bridged , prehumeral 
basal accessory costal spot without pale 
scales antenorly , fossic without broad 
scales, fore legs dark or largely dark 
beneath 3 

3 Alain costal spot with three dark areas in 

vem 1 , fringe-spot between 5 and 6 com- 
monly present , petiole of anterior forked 
cell not markedly shorter than cell , tarsus 
of mid-legs usually without basal pale 
banding , mam leaflet of phallosome long, 
somewhat S shaped, with some marked 
serrations ludlowi 

Alain costal spot with two dark areas on 
vem 1 , fringe spot betw'een 5 and 6 
imusual , petiole of anterior forked cell 
markedly shorter than cell , tarsus of mid- 
legs usually with basal banding , leaflets 
of phallosome short, blade-like, fusiform, 
without obvious serrations sundaicits 

Distbibutiok — A sundatcus is distnbuted throughi the 
coastal regions of a large part of the Onental Region, being 
recorded from Moluccas {^) (Ceram, Amboma, Teinate) , 
Celebes (?) (with Boeton) , Lesser Sunda Islands (Flores, 
Soembawa, Pantar, Alor, Wetar, Roma, Timor) , Java 
( with Edam and N Kambangan) , Sumatra (with Poeleh 
Web, Riouw, Lmga, Bihton, Simaloer, Sabang, Nias, and 
Engano Islands) , Anamba Islands , Borneo , Malay 
Peninsula , Siam , India, Burma, and Andamans 
A htdlowi (sundaiciis) is given as recorded from S China 
by Bnig, 1926, yet I have been unable to trace any other 
record It does not seem to have been recorded (m any 
form) from any part of French Indo-China A hcdorii 
Koidzumi from Formosa is considered by Kmg to be most 
probably A ludlowi (type) and A sundaicm presumably 
does not occur in Formosa or the Phihppmes Walch and 
Soesilo, 1929, p 184, state that the island of Lahoean Marege 
is the northern hmit, and that A ludlowi {sundaicus) has not 
been correctly recorded up to date from Celebes The same 
probably apphes to records from the Moluccas, •where A paran- 
g&nsia has very probably been mistaken for this species 
A aundaicua is for the most part recorded only from coastal 
locahties, but it occurs inland in certam areas m Sumatra 
(Padang, Tapanoeh, Lake Toha) 

In the Indian area A aundaicua is recorded 'with certamty 
only from the Sundarbans (deltaic area of Ganges and 
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Brahmaputra), the Andaman Islands, and Lower Burma 
A bidlowi 18 recorded by James, 1914, p 263, m his hst 
of Colombo mosqmtoes, but it has not been recorded since, 
and is thought not to occur by Carter 

Bioi^omics — A sundmcus is found abundantly in houses, 
cow-sheds and such hke situations, and is recorded as being 
taken gorged with human blood m sleepmg rooms and nets 
{Christ , 1912 , Schvffner, Smll et al , 1919 , Barnes, 1923 , 
Stookes, 1929 ; Govell, 1927, Andamans, and others) Out 
of 51 specimens Walch and Sardjito obtamed a preoipitm 
reaction with both human and buffalo blood, 25 caught 
in houses giving 16 human and 9 buffalo, and 26 caught m 
stables giving 3 human and 23 buffalo 

Apart from its special predilection for human blood, the 
outstandmg features of its bionomics are its close association 
with coastal conditions and its preference for breedmg m 
brackish water The species breeds pre-emmently m salt 
swamps, collections of brackish water behmd coastal bunds, 
and suchlike situations {Lalor, 1912 , Christ , 1912 , Govell, 
1927, Andamans , Iyengar, 1931) In the Dutch East 
Indies it IS especially associated with the numerous fish-ponds 
on the coast It is usually fomid associated with vegetable 
and algal growth, especially the alga Enteromorpka, which 
forms a felt-work on the surface of the water m the Javanese 
fish-ponds (vide Breemen, 1919, 1920 , Walch and Schuurman, 
1929) It Was found breedmg by Coveil m dear-water pools 
without vegetation on the coral beach It is recorded 
as frequently breedmg m polluted water {Lalor, 1912 6 , 
Rodenvu and Essed, 1925) Accordmg to Bodenwaldt and 
Essed it thnves best in 1 2 to 1 8 per cent salt, but unless 
the water contains more than 3 per cent salt it is mdifferent 
to sahmty , it disappears when the salt reaches 4 per cent 
Christophers, m the Andamans, and also Iyengar, 1931, 
in Bengal, found the usual salt-content of breeding places 
about 0 4 per cent 

The species is a strong flier, and may cover up to 5 kilo- 
metres Stance from its breeding places (vide Breemen, 1919) 

Beuation to Disease — A sundmcus has been infected 
expenmentally with all three species of malaria parasites, 
and has transmitted MT malaria expenmentally It has 
been frequently found infected m nature and associated 
with the active transimssion of malana It is one of the most 
effective earners of the disease known 
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Group PARAUYZOiiyiA 

Puri, Ind Med Res Mem no 21, p 62, 1931 (Group 6) 
Christophers and Barraud, Reo Mai Sur\' ii, p 168, 1931 (Para- 
myzomyia) 

Edwards, Gen Insect Faso 194, p 48, 1932 (Group D A turUnidi 
group) 


Type-species, A turUivdi Liston * 

Pharyngeal armature with two rows of teeth differentiated 
as cones and rods, the cones with short roots , crest oi 
pediment with a smgle row of spmes, not appearmg bifurcate 
in posterior view , pediment in antenor view bulbous, with 
narrowed neck, and lateral teeth mconspicuous Lateral 
flanges well developed 

Propleural hairs of adult present, usually several 

Palpi of $ with apical segment long , apex dark, or last 
segment with a dark area and not mcluded m pale apical 
bandf Ornamentation othenvise much as in group Myzo- 
mym 

Pupa spme well developed on segs III-VII or even 
Il-Vn , hair C simple on seg IV 

Larva postenor clypeal hairs usually very long , cone- 
shaped appendage on maxiUary palp m some cases at least 
bifid Pleural hairs vaned, those of A turkhvdi and A his- 
pamola pecuhar, those of A multicolor as m group Neocdlia 
The followmg gives the characters of the pleural hairs so 
far as known — 



1 

2 

da 

Long, feathered 

Long, feathered ^ 

va 

Long, simple 

Long, feathered ® 

dp 

Long, approaclimg® 
length of anterior 
hairs, feathered 

Very mmute * 

vp 

Long, simple 

Short, slendei ®, 


sphttmg distally 
mto 2-3 br 


3 

Long feathered 
Long, feathered 
Very mmute 


Very short, split ^ 
distally into 
2-3 br 


In A multicolor f — * Sparsely feathered * Simple * One- 
third length antenor only, simple or 2—3 br * Extremely short, 
simple ® One-fourth length, antenor, simple ® Short, simple 


* The other species that appear to belong to thit group are 
A hispamola, A tialicus, A flawxps, A listen, A multicolbr, A brous- 
sesi, and A omereus 

t All species of the group have the apex of the palps dark except 
A anereuB, where, however, the apical segment is largely dark 
f On the characters of the pleural hairs, as pointed out by Pun, 
A multicolor would be mcluded in group Neocellta I have placed 
it m the present group, however, on the characters of the pharyngeal 
armature, m nhich it clearly resembles^ turkhvdi, and is quite unhke 
group N eocellia , other diSerences from Neocdlia are propleural 
haira present , spmes of the pupa not as m Neocdlia, but resemblmg 
turkhudi , palpi of female dark-tipped 
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Species occurring in the Indian Area 

The species at present included in the group are chiefly 
I^orth i^can and Mediterranean, and the Indian members 
of the group clearly belong to this fauna. The follovrmg 
are recorded from the Indian area — 

A turkhiuh Liston A multicolor Cambouliu 


29 Anopheles turkhudi Liston, 1901 * (Fig 41 ) 

Liston, Ind Med 6az xxxvi, p 441, Dec 1901 {A turkhudi) 
TypE-ioo Ellichpnr, Berars, India Type $ in Bnt Mus 
Synohym 

persicua Edwards, 1921, Bull Ent Kes xu, p 280 {A turkhudi 
var peratcua) Type-ioo East Persia {Major J A Sinton) 
Type in Bnt Mus Syn by Edw , Kiv di Mai v, p 284, 
1926, and Gen Insect p 55, 1932 
BEcoomzEU Vabibty 

azrtki Patton, 1905, Joum Bomb Nat H Soc xvi, p 632 
(A (Myzomyta) azrtlet) Type-loc Aznka Spnng, near 

D’thala, Aden Hinterland Given as var of A turkhudi by 
Christ , 1924 c, p 54 , see also Christ and Khazan Chand, 1015, 
p 190 

The S type oi A eulicifaciea Giles Aug 1901, is a specimen of 
A turkhudi (see note under A cuhcijaciea) 

A aznki Patton differs m no respect, as described by Patton, from 
A turkhudi except m the all dark fringe , though still retamed 
as a variety, it is probably synonymous with A turkhudi A fiavicepa 
Edw , Bull Ent Bes xii, p 69, 1921, from the Anglo-Egyptian Sudan, 
must be very closely related and has pharyngeal characters closely 
resembling those of A turkhudi A turkhudi var peraicua was 
described from a damaged male, which is apparently a typical turkhudi, 
with which was associated in error a female multicolor 

A midticolor and A hiapantola, with their synonyms, were mcorrectly 
sunk by Gough, 1914, p 133, under A tukhudi, and have been referred 
, to by some authors under this name , the A turkhudi of Bahr, Joum 
R.A M C XX, p 606, 1918, and Lancet, 10 Jan 1920, p 79, and of 
Storey, Bull Soc Entom Egypt, 1918, no 4, p 93, are A multicolor 

Adult $ — Size large (length of wing 3 3-4 6 mm ) 

Head scales of usual type, with a small pale vertical spot , 
vertical chaetse dark or parti-coloured, forming a smgle Ime 
of about five hairs , ocular scales narrow, numerous 
Antennae torus devoid of scales , pale scales present on 
first flagellar segment Pnlpi long and thm, cylmdnoal 
and smooth to base , apical segment long, about J of the 
long precedmg segment, mdex 0 37 , apical segment dark, 
except for its basal portion, with rather conspicuous stout 

* Systematic Liston 1901, p 441 , James and Liston, 1904, 
p 115, 1911, p 78, Christ and K C 1916, p 190, Langeron 1921, 
p 371, Christ 1924 c, pp 63, 93, 1929, p 521 See also Jmes 
1902, p 9 , Theo 1902, p 379 , 1903, p 48 , 1907, p 62 , 1910 a, 
p 26 , Christ 1916, p 483 , 1930, p 192 See also references on 
pp 255-6 (footnotes) 




tiuilfl 




hinntmif 


Klii 


A (urkhudt 

"VVmg of $, standard scale 2 <? and $ palp, same scale. 
3 Vertex 4 Pharyngeal teeth (o) anterior ^^e■w of cone, 
(6) lateral view of same , (c) rod and tv o crests m posterior view 
5 Apex of harpago 6 Leaflets of phallosome of one side, 
standard scale 7 Head of lar\a 8 Basal tubercles of pleural 
hairs of lan’a , a-c, pro-, meso- and metatlioracic 9 Palmate 
hair of abd seg IV (7-9 after Pun ) 
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Pharynx cones and rods each nnmbermg about 20, 
former with short roots , filament broad at base, mer gin g 
into anterior portion of pediment, long, tapenng, with spicular 
processes along edges and rising from convexity, the ter- 
mination pomted , pediment bulbous, constricted at’ neck, 
without obvious lateral teeth, but with some narrow, sharp, 
post-filament spines and an anterior spine , crest with 
a smgle row of spines, its postenor portion narrow, pomted 
m optical section Rods somewhat shorter than cones, 
with comcally expanded bases, portion swollen, endmg 
rather abruptly in fine, terminal, simple filament Lateral 
flanges well developed Postenor pan of dorsal papillae 
sometimes about equally distant to the others 

Thorax witli chaetae only on ajm , propleural hairs about 4 
Mesoiiotum rather uniformly coloured, without conspicuous 
contrast between lateral and median areas, the median 
area covered with small, curved, hght-coloured hairs, or some- 
times rather broader false scales, narrow pale scales present 
in median area of promontory and extendmg backwards 
a vanable distance, fossae and lateral areas with chaetae 
only except over root of wmgs, where there are some small 
curved hairs Pleurae pale ochraceous, often greenish, devoid 
of scales , spiraoular hairs 2 , prealar 9 , upper mesepimeral 
numerous (21) 

Wing as m fig 41, 1 , base of costa mainly dark, with a pale 
interruption just external to humeral and a further, usually 
broader, interruption internal to inner costal spot, vein 1 
in this area more or less dark, dark area usually more or less 
opposite hne of dark scales on costa between interruptions 
rather than opposite inner pale interruption, as m A cylici- 
facies , amount of dark scahng somewhat variable hhddle 
dark costal spot with a marked acc sector on vem 1 , pale 
interruptions m apical portion of costa rather wide, as extensive 
as the dark, or nearly so Not infrequently there may be 
a pale interruption on 2 1 and sometimes one on 4 1 Vem 3 
IS most usually hght scaled in greater part of its extent, 
but IS often all dark The apical pale area usually extends 
just beyond 2 1, the fringe then being dark to the pale spot 
at 4 2, but often showing some mdication of spots at 2 2 
and 3, the border scales, however, usually dark in these 
situations , border scales dark to about half-way between 
junction of vem 6 and base of wing, Avhen they cease Scalmg 
of wing narrow , max str 7-8 

Legs with front femora not swollen Femora umformly 
darkish, with httle or no pahng beneath or at articulation 
with trochanters, the apices indistinctly, if at all, pale , tibiae 
similarly dark, but with distmct pale scales amountmg to 
a narrow band at apices , the first tarsus, and often some 
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of the other joints, just picked out by apical taches scarcely 
amounting to bands Coxae pale, devoid of scales 
Abdomen hghtish or mottled, clothed with hght hairs , 
entirely devoid of scales even on cerci 
Adult $ — In general as m $ Palpi ornamented as in 
fig 41, 2, club mainly dark, extreme apex more or less pale, * 
but usually with dark chaetae , a pale area extendmg some 
distance down stem^and a broad pale area at pseudo-jomt 
mvolving about apical of seg 2 , margmal hairs forming 
about a double row on sides of seg 4 Abdomen entirely 
devoid of scales, even on the coxites 
Hypopygium * * parabasal spmes rather slender Harpago 
with apical spme about same length or somewhat longer than 
club, a smaller spme, about half its length, between apical 
spme and club Fhallosome somewhat less than half length 
of coxite, with about 6-7 leaflets on each side, longest between 
half and ^ length of phaUosome , larger leaflets narrow, 
pointed, rather toely serrated on flatter edge Nmth tergite 
with angular dorso-lateral expansions 
Pupa t — Paddle . external border with spmes on postenor 
half large, coarse, blunt, resemblmg somewhat teeth of a saw, 
these extendmg a httle beyond comer on postenor border 
and without hairs contmued towards the paddle-hair , paddle- 
hair long, strong, hooked , acc hair simple 
Spine (Vni) about half length segment , the core flattened, 
acc hair simple, expanded {H-VII), spme half to | length 
of segment 

Hair B (III-VII) 3-4 br , about as long as segment 
Hair C (IV-Vn) simple, somewhat longer than segment 
or about same length (111) 2-3 br . about as long as 
segment 

Lakva J — Clypeal hairs simple , ic long, slender , oc 
about half length of inner , pc very long, a httle longer than 
inner, usually lymg external to outer and extending well 
beyond end of fronto-clypeus Fronted hairs with only 
2-6 br , ansmg near base, the distal ends hardly reachmg bases 
"Of postenor clypeal Subantennal hair with only 3-6 rather 
stout branches on each side Antenna with hair ansmg 
about from base , cone nearly twice as long as finger , 
termmal hair stout, simple Mandible and mouth-brush 
pecuhar (see Pun and Iyengar) Maxilla with the cone 
with conspicuous bifid tip Prementum produced mto 5-6 
strong teeth, the median process with 3 teeth also present. 


♦ Hypopygium Chnst 1915, p 190 , Mur t-ini 1930, p 192 
t Pupa Senevet 1931, p 19 

f Labva James 1902, p 49 , Steph and Ghnst 1902 6, p 11 , 
Theo 1903, p 49, James and Liston 1904, p 116; 1911, p 80; 
Iyengar 1930 6, p 1189, Pun 1928 6, p 526, 1931, p 169 
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Asorasum 


as in other larvse Mentum with 4 teeth on either side of 
median tooth, about equal and eqmdistant , sometimes 
an extra small tooth at end of row 
Shoulder hairs inner and middle ansmg from separate, 
shghtly chitmised basal tubercles , both hairs about same 
size, feathered Meta^oracic hair no 1 resembles ordinary 
hair, very short, 2-4 hr Pleural hairs as given under group , 
the chitmous tubercles very large, larger than those of any 
other Indian species , a well-marked spur on all the 
segments 

Palmate hairs developed only on IV-VII , leaflets small , 
filament short, about I length of blade , serrations at shoulder 
absent or very poorly developed Lateral hairs on 
feathered, though not so stout as those on I-IIl , that on 
VI with only 5-6 br , on VII very short, with 3-5 br Tergcd 
plates rather small, without paired oval plates spc well 
developed, antenor portion of mps fanly broad, but not 
touchmg ehitimsation Pecten with 3-5 long and 4-7 short 
processes, some of the latter very short, the serrations fine, 
inconspicuous ps hair 3-5 br Caudal hooks 5-6, well 
defined Ventral surface devoid of mmute setae except for 
patch on either side of anal opening 
Egg * — Smooth, without floats or other structures, other 
than a small oval patch on one surface towards larger end 
suggestmg a vestigial upper surface and finll, a scalloped 
hne around larger end of egg Closely resembhng a Culex egg 
Identification — A multicolor is the only other Indian 
species having a dark apex to the palpi in the female It is 
distingmshed from A turhhudi by the broad scabng covermg 
the mesonotum, more vivid wmg-markings and broader scales 
on some of the vems, and three clearly-defined dark spots 
on vem 6 In the case of the male, the presence or absence 
of leaflets at once differentiates the two species 
Besides the character of the female palpi, A turhhudi 
IS distmgmshed from A culicifacies by the followmg — 
Base of vem 4 pale , border scales not extendmg to base 
of wmg , frmge-spots present at all vems but 6 , apical 
banding of tibiae more marked , tarsi usually showmg some 
hght pomts at jomts Further, the dark area on vem I 
m the basal area if, present, is placed opposite the dark area 
on the costa, not (qippsite the pale gap as m ^4 culicifacies 
The male turhhudi is distmgmshed at once by the extensive 
pale area on the shaft of the palp, and commonly the palp 
has 'black, not pale, chsetse at the tip 


* Eqo James 1902, p 49 , Steph and Christ 1902 6, p 11 , The6 
1903, p 49, James and Liston 1904, p 116, 1911, p 80, Gill 1912, 
p 3 , Edw 1921 b, p 268 , Christ and Barraud 1931, p 184 
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The male is distinguished from, fluviattlis by the presence 
of interruptions at the base of the costa and the extensive 
pale area on the shaft of the palp as referred to above 

DiSTEiBunoN — ^Recorded outside the Indian area only 
from East Persia and S W Arabia (Aden Hmterland) In 
India recorded from many locahties m the north-west and the 
cenfral and western portions of the Pemnsula, including 
Gujarat and the Madras Deccan It has not been recorded 
from Umted Provmces east, Bihar and Onssa, or any area 
cast of this, nor south of Mysore 

Biouoimcs — ^Adults are caught, where the species is pre- 
valent m houses, e g ,ta. villages m the Kasauh area (see also 
Gill, 1912) 

It IS found breedmg especially m pools, or shallow seepages, 
with much algal growth m sandy river-beds, nuUahs, etc , 
also m pools m the bed of hill-streams {Christ , 1911 , Gill, 
1912 , Kenrick, 1914) 

It occurs m the plams but is not uncommonly found at some 
elevation , has been found breedmg near Kasauh at 4,000- 

5.000 feet {Christ , 1911), and adults have been captured at 

6.000 feet at Kasauh {Gill, Acton, and Christ , 1911) and at 
Murree at 7,000 feet {Gill, 1912) 

Relatioit to Disease — A iurkhudi has been experi- 
mentally infected with MT malaria to the zygote stage 
{St&ph and Christ , 1902) , no dissections of the species m 
nature are recorded 

30 Anopheles multicolor Cambouhu, 1902 * (Fig 42 ) 

Cambouliu, C R Acad Sci cxxxv, p 704, 1902 {A multicolor, e) 
Tyfe-loc Suez, Egypt Type ? described , location 

unknown 

impunctus Donitz, 1902, Zeit f Hyg xb, p 67 {A tmpunctus) 
Type-loc Wadi-Natrun, near Alexandria, Eg 3 ^t Type 
described from a balsam specimen Sye by Edw , Bull Ent 
Res XU, p 280, 1921 impunctala of Blanchard, 1905, p C22 
chaudoyci Theo , 1903, Mono Cul m, p 68 {Pyretaphorus diaudoyei) 
Type-loc Touggourt, Algerian Sabara Type described 
from a senes of §? , typo $ in Brit Mug Syn by Edw , loc at 
clcopatrcB Willoooks, 1910, Ann Trop Med and Par in, p 586 
{Pyretophorua cleopalrce, name -withov*^ description] Type- 
Loc Cairo, Egypt Type in L’pool Sch Trop Med 
(see Christ , 1924 c, p 24) Syn by Edw loc at 
nigrtfasetcUus Theo , 1907, Mono Cul iv, p 65 (Pyretophorua 
nign/aaciatua) Type-ioc Peshm, British Baluchistan, India 
Ty’pe $ in Brit Mus 

Tn North Africa this species was long known as A chaudoyei In 
N W India it was known as A mqnfasciatua, though possibly not all 
later references imder that name relate to the species A nignfaacuztus 
of Davys, Paludism, no 5, p 46, 1912, is A auperpictua, with the 
extra dark band on the palps 


* For references see next page 
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ANOPHELINI 


Adult $ * — Size rather large (length of wing 3 6-4 7 mm ) 

Head scales of usual type, with a diflEused pale vertical 
area, vertical chsetse dull yellowish, formmg a row endmg 
anteriorly in a clump of about 10 short chsetss which form 
a short frontal tuft , ocular scales numerous, broadish 
Anlenrm torus and first 3-4 flagellar segments carrymg 
some small pale scales Palpi long, thinnish, smooth and 
cyhndnoal to base , apical segment about j of the long 
preapical, mdex 0 24 , this segment dark except basally, 
with very conspicuous stout chsetae forming brush-hke tuft 
at apex , dark apical area preceded by band over joint 4-5, 
usually about the same extent as the dark apical area , two 
further pale bands at 3-4 and 2-3 

Pharynx \ very similar to A turkhndi Rods and cones 
about 16-16 m each row, crest with singk ’me of spmes, 
shghtly differentiated from hne of post-fiiament spmes , 
filament broad as pediment at base, with a median anterior 
spicule and lateral and termmal spicules m distal half, 
posterior view of crest narrow, papilhform Rods as m 
A turJchudi 

Thorax with chaetse only on apn , propleural hairs two or 
more Mesonotum somewhat darker at sides , median area 
and fossae, as well as laterally over wing-roots, covered with 
narrow but distmct creamy scales, somewhat broader on fossae , 
str about 7-8 Anterior promontory with a median tuft 
and often some pale scales laterally Pleurae with some 
pale scales on stemopleura , spiracular hairs 5 , prealar 
10, with some scales , upper mesepimeral about 16 

Wings as in fig 42, 1 Costa pale at extreme base and at 
humeral cv, also usually a pale interruption at inner side 
of inner costal dark spot , vem 1 m this area with some dark 
scahng , middle dark costal spot with dark area on vem 1 
considerably shorter at mner end than that on costa, or latter 
also short when whole spot is short , pale areas on costa 
m apical half as wide as, or wider than, the dark Branches 
of 2 with marked mterruptions , vem 3 mainly pale , branches 
of 4 with mterruptions, and base of stem extensively pale . 
some of the dark spots on wmg-field, e gr at base of 4 2 and 


♦ Ststemawo Foley 1912, p 49 (chaud ) , Sergent and Foley 1914, 
p 419 (Oiaud ) , Edw 1912, p 249 , 1921 a, p 280 , 1926, p 284 , 
Lawgeron 1921, p 371, Chnst 1924 c, pp 54,93, Seguy 1924, p 156 
(c/toud.). Kirkp 1925, p 62. Edw 1929 5. p 87 , Christ 1929, p 522 
See also Sergent, Ed and Bt , 1905, p 6, Theo 1903, pp 64, 68, 
1904,Tr 68 , 1907, p 126 , 1910, pp 29, 38, 85 , James and Liston 
1911, p 83 , Gough 1914, p 133 , Chnst 1916 a, p 483 , Maitmi 
1930, p 177 See also pp 260-1 (footnotes) ,, 

t Phabymx besides Sinton and Covell and Bnrraud and Coven, 
see Fun 1928 b, p 527 
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stem 2, sometimes deficient, or branches of 4 and 5 1 may be 
•without pale areas , vem 6 nearly always with three dark 
spots, but sometimes -with outer half contmuously dark 
Apical pale spot extensively mvolving 2 1 , finnge-spots 
as shown , border scales scattered after about 5 I and deficient 

Fig 42 



A tnuUtcolor 

1 Wmg of standard scale 2 and $ palp, standard scale 
2 o Apical segment of $ palp 3 Vertex 4 Pharyngeal teeth . 
(a) anterior, (b) lateral view of cone 5 Thoracic scales 6 Apex 
of haipago 7 Phallosozne 8 Head of larva 9 Portion of 
palmate hair of segment IV (^9 after Fun ) 

S 2 
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for most of the distance mtemal to vem 6 Scalmg of wing 
narrow to moderately broad , max str 8-9 

Legs with front femora not swollen m basal half Femora 
pale beneath throughout whole extent , tibiae somewhat 
pale at base and ^v^th well-marked pale area at apices tarsi 
not defimtely banded, but sometimes with apical taches, 
last segment of hand tarsus often mdefimtely pale 

Abcbmen entirely devoid of scales even on cerci 

Adult ^ — In general as m $ PcApi with club mamly 
dark, apex dark or mainly so, some scattered dark chsetse 
at tip, ornamented as shown, pseudo-jomt with a pale band 
of moderate extent , margmal hairs in rows of about two 
deep on seg 4 Abdomen devoid of scales except on coxites 

Hypopygium * parabasal spmes rather slender Harpago 
with apical hair shorter than club , usually with two small 
hairs about ^ length apical hair between this and club 
and a similar hair internal to apical hair Phallosome 
distmctly less than half length of coxite, rather broad and 
massive at base , leaflets absent 

PupAt — Paddle spmes on postenor lialf of external 
border long, thm, and sharp, abruptly replaced by hairs 
a little longer than the spines, which are contmued to the 
paddle-liarr , paddle-hair elongate, often twisted , acc hair 
short, trifurcate 

Spmes and chief hairs as in A tiirkhudi, but hair C simple 
also on seg III, and on other segments somewhat longer 
than in that species 

Larva J — Clypecd hairs simple , tc moderately stout , 
oc aoout f leng^ of inner , pc a little longer than, or about 
equal to, ic, lying external to, and their distal ends reaching 
far beyond, the bases of these Fiontal hairs normal Sub- 
antennal hair normal Antenna ivith hair arising ^ to half 
length of antenna from base , the cone about twice length 
of finger, terimnal hair split about middle mto 2-3 br 
Mandible with teeth of usual character Maxillary palp with 
cone very dark and bifid for J to half its length Mentum 
with four teeth on either side of median tooth, tliree about 
equal and equidistant, the fourth a little smaller and further 
back 

Shoulder hairs inner without conspicuous tubercle, 
shorter and with fewer branches than nuddle hair , middle 
hair with moderately developed tubercle Metathoracic hair 

* Hypopyghtm Edw 1921 a, p 280 , Xirkp 1925, p 63 , Senevet 
and Frunelle 1928, p 48^ 

t Pupa Theodor 1925, p 380 , Kirkp 1925, p 65 , Senevet 
1930, p 316 

t Larva Foley 1912, p 49, 1918, p 549, Langeron 1918, p 291, 
1921, p 371, Edw 19210, p 280, Seguy 1924, p 158, Theodor 
1925, p 379 . Edw 1926, p 284 . Pan 1931, p 174 
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710 1 resembbng ordinary hair, very short, and spht into 
2-3 hr Pleural hairs as given under group , the general 
arrangement as in group Neocdlia 
Palmate hairs vreU developed on DI-VII, less well developed 
qn II , leaflets more or less uniformly pigmented, narrow , 
lament well difEerentiated, about § length of blade, rather 
broad at base and sharply pomted distally , shoulder well 
marked, but serrations poorly developed Lateral hairs 
on n^-VI slender, with 2-3 br , on VII short, with 3 br 
Tergal plates small, without paired oval plates spc fairly 
well developed , anterior portion of mps very broad, its 
borders nearly touching the chitmisation Pecten with 
seven long and seven short projections, finely serrated on 
basal half ps hau: with 4-5 long br Caudal hooks 6-7, 
poorly defined , ventral caudal with the longest hairs hooked 
at ends Anal papilloe very short, reduced to stumps 
Egg * — Upper surface broad, surrounded by well-developed 
finnge at ends, but this deficient m middle region, where 
floats are ordmanly present Floats absent Eggs, probably 
due to absence of floats making lateral areas convex, tend 
to form themselves m straight hnes on the water 
Identification — The foUowmg are pomts m which 
A multicolor differs from A turkhudi and A superpictus, 
the species on the Indian hst most resembhng it in general 
characters — (a) In multicolor the fossae at the sides of the 
mesonotum are covered with scattered broad scales, this area 
bemg devoid of scales m turkhudi and superpictus , (6) the 
extreme base of the costa is hght m multicolor, dark m turk- 
hudi and superpictus , (c) there is a well-marked patch of 
scales on the upper part of the stemopleuron m multicolor, 
few or no scales in the other two species , (d) there is a dark 
tuft of spmes at the tip of the $ palpi m multicolor and 
to a somewhat less extent in turkhudi , the chsetse at the tip 
are pale in superpictus, even when the extra dark band is 
present on the palpi m this species 
In the case of the (J the palpi are usually dark at the extreme 
tip in multicolor, whilst in turkhudi the tip is usually distmctly 
pale-scaled and in superpictus markedly so , the chsetse are 
dark m the first-mentioned species, pale in the latter 
In A superpictus there is a spot towards the upper edge of the 
club, instead of the transverse band across the organ as in 
multicolor and turkhudi , the stem is extensively pale m 
turkhudi, not so m multicolor 

Distribution — desert species with a distribution 
ranging throughout the Sahara to Baluchistan Recorded 


* Egg Folei 1012,p 49, Edw 1921 6, pp 268 280, 1926 pp 261. 

7ooi’ P 374 , Seguj 1924, p 157, Chnst and Barraud 

1 p X8 i 



2,62 ANOPBMJm. 

from North Abeioa (SoTith Oran, South Coustantme, Centaral 
Sahara, Turns) , Cyprus , Anatolia , Egypt , Palbstinb , 
East Persia , Balitohist^ 

In the Indian area recorded only from Baluchistan (Pe sfim, 
Port Sandeman) and the Persian frontier (Duzdap, Seistan) 
The specimens previously recorded as this species from 
Waziristan (Derajat area) are A turJcJmdi 

Bionomios — A mvMicolor m Egypt readily enters houses 
and bites by mght {Kirkpatnck) 

It breeds m salme desert waters Sergent, Ed & Et , and 
Foley state that it can hve m water with up to 144 9 NaCl 
per litre It has been reared m 2 per cent salt by Gough m 
Egypt, and recorded from salt-pans m Palestien {Buxtmi) Kirk- 
patnck notes that it breeds most often m small pools, with 
or without weeds, stagnant or flowmg, and m disused sfdUow 
wells , it was never found m rice-fieli^U It occurred m water 
of vanous salimties from 0 1 per cent upwards, the highest 
percentage found bemg 5 96 Cleopatra was found breeding 
by WiUcocks m 2*56 to 3 25 per cent salt The species 
travels considerable distances on the wmd and has been found 
8 miles from the nearest possible breedmg place (Etrkpatnck) 

Eelation to Disease — The species has been infected 
experimentally with MT parasites by Bahr {turkhvdt), 
96 oocysts bemg found m the one specimen infected Covell 
notes that, though suspected on epidemiological grounds 
to be a earner, it does not seem to have been found infected 
in nature It iS the recogmzed earner species of Saharan 
oases, where it is often the only, or only abundant, anophehne 
present (Foley and Tvemaidt, Sergent, Ed , Foley, Patrol) 


Group N^ocilllu 

Christophers, Ind Med Bes Mem no 3, p 62, 1924 
Neoedha Theobald, Mono Cul iv, pp 23, IJl, 1907 Tipes 
A tndtea Theo., A dudgeoni Theo , and A intermedia Kothii oH 

Type-species A, maculatus Theo * 

Pharyngeal armature with two rows of teeth, differentiated 
as cones and rods, the cones without roots , crest broad, 
bifurcate, with two rows of spines separated by an interval, 
givmg the appearance, when looked down upon, of a molar 

* In addition to the Indian qiecies given below, the following belong 
to this group — (N China) A peUtoni Christ , (Oriental) A ackOffnen 
Stanton , (Ethiopian) A macuhpalpta Giles, A pretonenaw Theo 
The following species are noted by Pun as having larval pleural hairs 
of Neocellta type — A multicolor Cambouhu, A brousseai Edn , 
A dinslyi Newst & Carter, and A parangenate Ludl The pharynx 
in these latter, however, entirely lacks the characteristic armature 
of Neocellta, and all have propleural hairs 
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■tooth with parallel rows of ouqis , postenor view of crest 
bifid 

Propleural hairs of adult entirely absent 
Ptonotal lobes without a definite scale-cufb, a few scales 
sometimes present , mesonotum with a covering of broad 
scales , wmg-omamentation of the usual pattern, commonly 
with brdhant contrast of dark and white, or nearly white, 
scalmg , legs with tips of hind tarsi, m the great majority 
of qiecies, white for a vanahle number of segments, and the 
tarsi of all the legs conspicuously banded with white , femora 
and tibiae commonly speckled , abdomen commonly with 
scales at least on the last segment or two, often with small 
or more defimte lateral scale-tufts on last few segments or more 
Pwpa spmes on segs V-VII well developed, that on 
IV short and usually blunt , hair C simple on segs V-VII, 
branched on IV 

Lana inner clypeal hairs usually frayed or branched , 
outer simple or more commonly branched , cone of maxilla 
commonly bifid The chaxaoters of the pleural hairs are 
given below — 



1 

2 

3 

da 

Long, feathered 

Long, sparsely * 
feathered 

Long, feathered 

s 

va 

Long, simple 

Long, simple 

Long, feathered f 

dp 

One-third length f 
anterior, may be 
split into 2-3 or 
wnth 4-5 br 

Extremely short, 
simple 

Mmute, simple 

vp 

Long, simple 

J-J anterior, slen- 
der, simple, or 
bifid distally 

Very ^ort, slender, 
spht distally mto 
&-4 br 


The processes on the basal tubercles may be produced 
into a ^arp point on 1, 2, and 3, or on 1 and 2 only. 


Species recorded, from the Indian area 


The follow mg species and 
Indian area — 

A euperpictva Grassi 
A moghvlensis Chnst 
A stephensi Liston 
A macvlaltts Theo and var 
mllmori James 
A theobaldi Giles 
A karuart James 


varieties are recorded from the 

A jamesi Theo 
A ramsayi Covell 
A splendxdws Koidzuim 
A. annidana v d W 
A phihppmensis Ludl 
A palltdvs Theo 
A pnlchemmus Theo 


* Devoid of branches in basal third in A superpietus 
t Devoid of blanches in basal third in A superptctus 
t Rather stout, -with somewhat truncated end and a number of idiort 
lateral branches in A ramsayt , with one or two lateral branches 
in A anmilans 
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31. Anopheles superpictus Grassi, 1899 * (Fig 43 ) ' 

Grassi, Atti R Accad Lincei (5), vm, p 560, 1899 {A superpictus) 
Type eoc Italy 

palcstincnsxs Tlico , 1903, Mono Cul iii, p 71 {Pyretophorus 
palcsiinensis) Type-log Am-ed-delb, Sidon, Palestmo 
Type ^ and $ type in Bnt Mus Syn by Edn , Bull Ent 
Res XII, p 278, 1921 

nursei Tlieo , 1907, Mono Cnl iv, p 66 {Pyretophorus nvrsci] 
Type-loo. Quetta, India Ty*pe described from a single ? , 
type m Ent Mus Syn , as palesttvensis, by Edw , Journ 
Asiatic Soo IX, p 48, 1913 , as superpictus by Edu , loc at 
1921 

cardamatisi Newstead & Carter, 1910, Aim Trop ^led and Par 
IV, p 379 {Pyretophorus cardamatisi) Type-loo Athens, 
Greece Tyte S and $ type in coll L’pool Sch Trop 3Icd 
Syv , as paleslinensis, by Edw , loc cit 1913 , as superpictus, 
by Edw , loc cit 1921 

vasszlicw, Portchmsky, 1913 (?), ref by Vassilief, vide Rev App 
Entom ser B, i, p 196 {A superpictus var vassilievi) Tipe 
LOC Russian Turkestan Syn by Shmgarou , Bull Soc 
Path Exot XIX, p 896, 1926 

macedomensts Got & Hovasse, 1917, Bull Soc Path Exot 
X, p 890 {Pyretophorus macedomensts) Type-loc Salonica 
Syn by Waterston, Bull Ent Res ix, p 4, 1918, and Edw , 
loo cit 1921 

berestnewi Shmgarew, 1926, Russ Journ Trop Mod iv, no 2, 
p 47, and Bull Soc Path Exot xix, p 899 {A superpictus var 
berestnevn) Type-loc Turkestan 
This species was first shortly described by Grassi as A pictus Loew 
(Atti R Accad Lincei, viii, p 101, 1899), but the species so described 
was later recognized as distinct and called A superpictus {ibid p '560), 
a full description following under this name m 1900 (Stud d uno 
zool s Malaria, ed 1, p 78) 

Until the synonomy was determined by Edwards, it was lery 
generally known m the Mediterranean area as A paleslinensis and 
in N W India as A nursei It has been correctly recorded only from 
the extreme north-west of the Indian area 

Adult ? — Size medium to large (length of T^mg 3-4 7 mm )- 
Head scales of usual type, with a well-defined pale vertical 
area , vertical chastse pale, forming a cluster anteriorly of 
about 10 flattened chsetm, which form a well-marked frontal 
tuft , ocular scales numerous Antenna toms devoid 
of scales , white scales present on first two or three flagellar 
segments Palpi long and thin, very smooth, cylindrical 
almost to base , apical segment about ^ of preapical, 
which IS extraordmanly long, atoost as long as segment 3 


♦ Systematic Grassi 1901, p 115, Newst and Carter 1910, p -W 
{cardamit), Edw 1912, p 249, 1913 6, p 48, 1921 b, p 278 , 1926, 
p^l, Christ 1924 c, pp 55,95, Seguv 1924, p 160 , Kirkpatrick 
1925, pp 69, 174 See also Eicalbi 1899, p 135 , Giles 1900, ? /■*.» , 
Thp'O p 161 , 1903, p 71 , 1907, p 66 , 1910 a, pp 38, 30 , C*iriBt 
1916 a, p 476, Martini 1930, p 187 Sec also pp >260-8 (footnotes) 
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Fig 43 



A superpictuB 

Wing of ^ standard seals 2 S $ palp, same scale 
3 Vertex 4 Pharyngeal armature, as frequently seen (see 
5 d) 5 Pharyngeal teeth (o) anterior, (&) lateral new of cone, 
spines of one side only shown (c) view of crest from above, 
filament at thick end projectmg towards the observer; (d) two 
cones and a rod, former with crest showing somewhat foreshortened, 
filament directed towards observer, rod also foreshortened, 
(e) posterior view of crest , (/) rod, anterior \ lew , (^) rod lateral 
view 6 Mesoiiotal scales 7 Apex of harpago 8 Leaflets 
of phallosome of one side, standard scale 9 Clypeal hairs 
of larva (after Puri) 



266 


ANOPHELmi 


in many cases, index 0 32-0 35 , apical pale area involving 
whole of apical segment, but very commonly there is an extra 
dark hand on this segment when the apical pale area becomes 
of small extent and the palp four-handed , chsetse at the tip 
always pale , the remainmg bands over joints 3-4 and 2-3 
rather broad 

Pharynx* filament of cones broad at base, tapermg, 
pomted with coarse lateral spicules , crest double, the two 
rows of spmes' widenmg out at sides of filament to contmue 
mto sharp, conspicuous lateral teeth, bifurcate m postenor 
new Bods with oval expanded base, tapermg, pomted, 
with 3 or 4 spicules ansmg postenorly m series 
Thorax with chsetm only on apn Mesonotum with fossae 
and lateral areas darker than median area , median area 
covered, except over bare spaces, with narrow pale scales, 
str about 8-9, with a median scale-tuft and a few dark scales, 
usually laterally on the promontory , foss® devoid of scales , 
a hne of scales at the sides on the lateral area m front of level 
of root of wmg Pleur® devoid of obnous scales , spiraculat 
hairs 1-3 , prealar 4 , upper mesepimeral about 7 

Wirvg as m figure Base of costa mainly dark, with a pale 
interruption m region of humeral and one mtemal to inner 
dark costal spot , vem 1 m this area entirely pale The pale 
interruptions on outer half of costa about same length or 
a httle shorter than corresponding dark areas Stem of 4 
extensively pale towards base, 4 1 and 4 2 usually each with 
an mterruption, but often uninterruptedly dark, especially 
4 2, 61 usually with a pale spot m outer portion, but 
sometimes contmuously dark m this region , vem 6 usually 
contmuously dark m outer half Apex of wmg with the 
apical pale costal spot extendmg beyond vem 3, but some- 
times with an imperfectly developed dark fleck between 2 1 
and 2 2 Border scales extendmg only to a short distance 
basal to junction of vem 6 Scaling of wmg rather narrow, 
the general effect of the wing-field bemg a thm and sparse 
ornamentation , max str 8-9 
Legs With front femur a httle swollen at extreme base 
Femora somewhat pale beneath, otherwise dark , tibi® dark, 
somewhat pale at base and wi^ distmct pale area at apex, 
formmg moderately conspicuous knee-spots , tarsi usually 
without bandmg, but small mdistmct taches sometimes 
present at ends of one or more segments, giving famt appearance 
of bandmg Cox® pale, devoid of conspicuous scales 
JMdmnen entirely devoid of scales even on cerci 


* Phabynx Sinton aad CovoU 1927, p 305 , Barr and Covell 
1928, p. 674, 1929, p 101 
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Adult ^ — ^In general as m $ Palpi "with apex of club 
pale and with pale apical chaetse , ornamented as shown 
m figure , margmal hairs forming about a double row on 
seg 4 Abdomen with some dark scales on coxite 
Hypopygium * harpago with apical hair somewhat longer 
than club, a hair somewhat more than half the length of this 
between it and the club (or there may be two hairs, one 
of which may be near the club) and 3-4 largish hairs, somewhat 
thinner and shorter than the last-mentioned hair, ansmg 
among numerous small hairs from inner aspect of harpago 
Fhallosome between ^ and half length of coxite, leaflets about 
SIX on each side , largest considerably less than half length 
of phallosome , all leaflets dehcate, lanceolate, with charac- 
tenstic serrations 

PupAt — Paddle external border havmg postenor two- 
thirds with hairs not amountmg to spmes , acc hair bifurcate 
or branched 

Spine (Vlil) about half length segment (V-VII) sharp, 
pomted, half length of segment (IV) thick, short, blunt, 
half length of precedmg (III) rudimentary (II) absent 
Hair B 2-4 br , about half length segments 
Hair G (V-VII) simple, longer than segment (IV) 
bifurcate or trifurcate, ^ segment C‘ (VI) simple 
LabvaJ — Clypedl hairs, to rather slender, with shght 
lateral fraymg seen under high magnification, oc simple, 
about half length inner , pc simple, a httle longer than outer. 
Antenna with haor ansmg about ^ length of antenna from base , 
ternunal hair with 3 hr Maxillary palp with cone bifid 
at extreme tip Mentum with four teeth on either side of 
median tooth, adequal, equidistant , submentum with a row 
of six teeth on either side of median double tooth 
Shoulder hairs * inner without conspicuous tubercle, 
a httle more than half length middle, feathered from near base , 
middle often spht near base mto two hairs, both pumate 
Metathoractc hair no 1 forming poorly-developed palmate 
hair ivith narrow leaflets, but not formmg whorl Pleural 
hairs as given for the group , dpi spht about middle mto 
2-3 br da and va devoid of branches on basal third 
Tubercles on 1 and 3 with pomted process, that on 2 with 
process broadly rounded 


* HvpoPYGtUM Chnst 1915, p 393 , Kirkp 1925, p 61 
t Pupa Buxton 1924, p 311, Kirkp 1925 p 61, Stankovic 
1926, p 107, Senevet 1930, p 319 
X Lasva Joyeux 1918, p 541 . Edw 1921 b, p 279 , Buxton 
1923 b, p 78 , Grassi 1925, p 689 , Cuboni 1926, p 49 ; Stankovic 
1926, p 106 ; Montschadsky 1930, p 551 (mir app ) , Pun 1928 b, 
p 523, 1931, p 178 
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Palmate Jmrs well developed on II-VII , hair no 1 on I 
like an ordinary hair , leaflets in some larvse with variable 
amount of pigmentation at distal ends, moderately broad, 
filament about f length of blade, well differentiated, drawn 
out and whip-hke, never very broad at base, the serrations 
at shoulder variable Lateral hairs on IV-VI long, slender, 
with 2-6 hr Tergal plates small, oval , small paned plates 
absent spc moderately large , mps rather broad, nearly 
touching chitimsation Pecten with 4-5 long and about 
10 short processes ps hair with 4r-5 br Caudal hooks 6-7, 
well defined Anal papilloe about as long as anal segment 
Egg * — ^Upper surface as broad as the egg, and middle 
area only shghtly, if at all, narrowed , ornamented with 
irregular reticulation Lower surface unornamented Floats 
entirely absent Frill very broad, nearly as broad as half 
the width of the upper surface, continued all round the margm 
of the upper surface and striated through its whole extent 
iDENTiPiCATioiir — ^In the female the umcolorous legs without 
obvious tarsal banding, the narrow mesonotal scales, and 
the pale-tipped palpi serve to distingmsh A superpictus 
from all Indian forms except jeyporiensisaaiA moghulensts, 

the latter of which only occurs m the same areas as A super- 
pictus , in the last case the defimte, even if narrow, bands 
on some at least of the tarsi and the darker wmg should serve 
to distingmsh the species From large specimens of A fiuvi- 
atilis, where the thoracic scahng may be broader than usual, 
the pale interruptions at the base of the costa and wider 
pale interruptions in the apical half of the costa usually serve 
to distinguish A superpictus In the male the mesothoracic 
scahng, the absence of black chsetse at the apex of the male 
palpi, and the ornamentation of these organs are together 
sufficient for identification (see also under A multicolor) 

A form with an extra dark band on the last segment of 
the palpi IS fairly common, and has in India been sometimes 
incorrectly taken as A nigrifasciatus (^4 multicolor) Var 
berestnewi from Tashkent is described as distmguished from 
A superpictus by its larger size( 5-6 mm ) and more marked 
ornamentation, by the absence of pale mterruptions at the 
base of the costa, and by the apex of the wmg being black 
It IS, perhaps, incorrectly included as a synonym 
Distbibution — Widely distnbuted in S Europe and 
S W Asia Recorded from Spain , Italy , Dalmatia , 
Juqo-Slavia , Albania , Macedonia , Gbeece , Bulgabia , 
Theace , Anatolia , Cypbtjs Caucasus and Tbanscaucasus , 


* Ego Grassi 1925, p 689 , Theodor 1925, p 377 , Stankovic 
1926, p 105^ Christ and Barraud 1931, p 176 
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CnJOiA , Sybia , Palestene , SruAi , Upper Mesopotamia , 
Ttjbkomen Rep (Transcaspia) , Cossack Rep (Tashkent) , 
Bokhara , Persia , N W India 

The occurrence of A superpictus m N Africa is someTvhat 
doubtful, and the few records appear to show that the species, 
even if correctly recorded, is rare Records from Tonkin 
and Mashonaland are incorrect 

In the Indian area A superpictus has so far been correctly 
recorded only from Baluchistan and the NW Frontier 
Province 

Bionomics — ^In Macedoma, Palestme, and Upper Meso- 
potamia A superpictus is an important malana-carrymg 
species It IS especially associated with hilly or mountamous 
country and adjommg plains, and may occur up to a con- 
siderable altitude (4,000-5,000 feet) Partially or com- 
pletely hibernatmg females are found in the cold season, and 
hvmg larvae have been obtamed under or enclosed m ice 
{Lacaze) It breeds especially m pools m the beds of small 
mountam or submontane streams and rivers and in con- 
nection with irrigation It is commonly found m flowing 
water In Italy (valley of the Po) it forms 7-10 per cent 
of the anophehnes captured in nce-fields (Giardina et al ) 
(For an account of the habits of the species, see Waterson, 
1918, 1922 Wenyon, 1921 , Buxton, 1924 , Christ and 
Shortt, 1921 Kirkpatrick, 1925 , Stankovio, 1926 , Khgler, 
1924-1928 ) 

In the Indian area it occurs m and around the hilly and 
mountamous country west of the Indus It has been studied 
at Quetta by Davys, 1912, where, next to A cuhcifacies, 
it IS the commonest mosquito Adults are found in native 
houses, servants’ quarters, bungalows, and barracks The 
species feeds readily expenmentaUy, and is found full of blood 
under natural conditions It breeds m open pools not under 
shade and m irrigation channels, and can mamtam itself 
m water flowing with a central velocity up to 2 1 miles per 
hour if the banks are weedy or have bays The larvae, when 
disturbed, may remam at the bottom for as long as Smmutes 
Females havmg the appearance of hibernatmg mdividuals 
were found by Browse m a cow-shed m March Davys 
considers that it may pass the cold weather m the 
egg-stage Adults were found from May to November 
Larvae have been found up to a height of 7,000 feet (near 
Quetta) 

Relation to Disease — A superpictus has been experi- 
mentally infected with B T and M T parasites in Macedoma 
and Palestine, abd also found infected m nature m these 
countnes and m Upper Mesopotanua 
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32 Anopheles moghulensis Christophers, 1924 * (Fig 44 ) 

Chnstophers, Ind Joum Med Res xii, p 296, 1924 (^4 yet/ponensis 
var moghulensis) TypE-ioc N W India and Deccan 
Type described from numerous examples m collection of 
Malaria Survey , type <J and $, with paratypes, m Brit Mni^ 
Given as a distmdt qiecies by Puri, Ind Journ Med Res xvi, 
p 514, 1928 

This IS the A jei/poriensis of Kenrick and other early imters in 
connection with the Central Proiinces and some other areas before 
differentiation of the two species 

Adtilt — ^Rather closely resembles A jeyponensi^ m 
markings and general appearance, but differs in a number 
of points PoApi of $ with terminal segment about ^ 
length of preceding (mdex 0 34) , dark area between apical 
and preapical pale band usually noticeably long , preapical 
pale band usually basal as tveU as apical Propleural Jiatr 
absent , mesonotal scaling usually broader and more profuse, 
with hue of white overlappmg scales on lateral areas m front 
of wing-root Wing with rather short, the cell about 
the same length as its petiole, bifurcation shghtly or markedly 
further from base of wing than that of p/ (as in A nth) 
Basal costal area usually unmterruptedly dark, middle 
costal spot usually showing a well-marked acc sector pale 
spot, and another pale spot on rein 1 towards outer extremity 
Apex of wing usually extensively pale, apical pale area 
extending without interruption to beyond junction of vein 3 , 
usually no frmge-spot at vein 6 , border scales dark nearly 
to base of wing Legs with front femora shghtly swollen 
in basal third , ornamented as in A jeyporiensis, but imd- 
tarsi commonly unhanded Scales present on cerci of $ 
and coxites in <J 

Pharynx^ filaments of cone broad at base, serrated, 
tax>ermg to pomt , crest double, with widely separated rows 
of spmes, in posterior view markedly bifid Rods with bulbous 
base and rod-hke temunal portion , simple, without branches 
or spicules 

Hypopygium harpago with apical hair somewhat longer 
than club , a smaller hair, less than half its length, between 
this and club , 2-3 hairs, Somewhat shorter and thimier than 
la^-mentioned hair, mtemal to apical hair Phallosome 
between half and ^ length of coxite , leaflets 6-7 on each side ,' 
the largest about half length of phallosome, blade-like with 
fine serrations , the others blade-hke or lanceolate, some 
With serrations 


* Systematic Chnst 1924 6, p 296 , 1924 c, pp 62, 96 , 
1928 a, p 514, Martmi 1930, p 177 See also pp 271-2 (footnotes) 
t Phaeynx Barraud and Coi ell 1928, p 674; 1929, p 101 
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PopA * — Paddle external border m posterior half with 
fine spines, which change to hairs continued to paddle-hair , 
paddle-hair long, hooked, arising from a marked basal 
tubercle , acc hair 4-5 br 


44 



A moghulensis 

1 Wing of standard scale 2 S aud $ palp, same scale - 
3 Pharyngeal teeth (a) anterior view of cone , (6) lateral view 
of same, sli^tly tdted , (c) view of crest from above, filament 
also shown , (d) posterior view of crest , (e) two rods and posterior 
view of a crest 4 Apex of harpago 5 Leaflets of phallosome 
of one side , these appear narrow, curved rods as most ordinarily 
seen 6 Gl 3 ^eal hairs of larva 7 Leaflets of palmate hair. 

(6 and 7 after Pun ) 


* Pupa Senevet 1931, p 26 
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Spine (VIII) rather short, somewhat less than half length 
segment (V-VII) about hah length segment (IV) ^ length 
preceding spme, blunt 

Hair B (IV-VII) branched, half to | .segment 
Hair G (IV-^^I) simple, somewhat longer than segment 
(TT -TTT ) very stout, branched C^(VI), simple 
Labva* — Glypedl hairs ic 'ler long and stout, but 
drawn out distally into very finely frayed on nuddle 

two-thirds, with minute hair-hl^ lehes , oc stout, simple, 
a httle less than half length inner V pc simple Antenna usually 
dark brown m distal half, or whole may be dark , han ansmg 
about ^ length of antenna from base , ternunal hair spht 
about its middle into 3^ long br Mentum with four 
teeth on either side of median tooth, equidistant and adequal 
Shoulder hairs both haws stout, feathered, arising from 
separate conspicuous tubercles Metathoracic hair no 1 
formmg well-developed palmate hair Pleural hairs as given 
under group , dp\ with 4—5 br Basal tubercle on 1 with 
a sharp spme, the projection on 2 more or less rounded, 
that on 3 blunt, triangular 

Pcdmate hairs well developed on II-VII , that on I an 
ordinary branched hair, with 9-11 long filamentous branches 
Leaflets somewhat darker near distal ends , filament well 
differentiated, narrow and pointed, about f length of blade 
Lateral hairs on IV-VI long and slender, splitting near base 
into 3-5 br , that on VII very short, with 3-5 br Tergal 
plates very small spc well marked , tnps very broad 
anteriorly, nearly touching the chitimsation Pecten with 
4-5 long and 8-9 short processes, all finely serrated on basal 
half, tile ventralmost spine and that near the dorsal end 
longer than the others ps hair with 6-7 br Caudal hooks 
6-7, well defined , some of the branches of the ventral caudal 
haws also with curved tips but very slender Anal papilla 
about as long as plate on anal segment 
Eqg t — ^Upper surfac^ with an anterior and posterior 
demarcated area, former about twice as long as, and con- 
siderably broader than, latter, middle portion narrowed 
by encroachment of floats, which nearly meet in middle hue 
Ventral surface unornamented Floats touchmg 
ot dorsal surface, occupying somewhat less than middle 
I of egg-length and broad , with about 17-20 float-ridges, 
rather crested and waved , float-terminations large, roun 
Frill rather narrow-, striated, ending in tags where it mee s 
floats 


* Larva Puri 1928 o,p 516, 1931, p 182 
t Egg Chnst and Barraud 1931, p 
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Idenufication — ^Prom A. jei/ponensts the present species 
IS distinguished especially by the scaling of the mesonotum 
bemg broader, and "mth a line of broad, overlapping scales 
at the sides in front of wing-root (see also other points 
given under descnption) From A superpiclus it is dis- 
tinguished by its darker colour and the distinctly banded 
tarsi 

Distribution — ^Unrecorded outside the Indian area except, 
possibly, from Turkestan * 

In India the area of distnbution is chiefly the central and 
west Pemnsula and NW India, extendmg mto Baluchistan 
and possibly beyond (Turkestan) It has been recorded 
as far south on the west of the Peninsula as Malabar and 
Coimbatore, and on the east from Vizagapatam and Bellary. 
It appears to be especially prevalent m the western Central 
Provinces, where it has been known by many authors as 
A jeyponmsis 

BioNOsncs — ^Taken m coohe hues and outhouses by Kennck, 
1915, in the western Central Provmces (as A jeyponensis) 
Breeds especially m small rochy pools m connection with 
hiU-streams, spnngs, and seepages {Pun, 1928, 1931) and, 
according to Kennck, m streams with shady banks and 
stony or sandy bottoms Has been taken by Browse m 
Baluchistan breeding m streams at 6,000 feet and up to 
3,600 feet in the Penmsular area 

Eelation to Disease — ^Nothmg known 

33 Anopheles Stephens! Liston, 1901 f- (^g 45 ) 

Liston, Ind Med Gaz xxxvi, p 441, 1901 (A stephenst) Type 
Loc EUichpur, Berars, Deccan, India Type $ described 
meiaboles Theo , 1902, Proo Roy Soc box, p 374 {A metaboles), 
Type-loc Lahore, Punjab, India Type described from 
5 $$ , type m Bnt Mus Sye by James and Liston, An p 
Mosq India, ed 2, p 113, 1911 

vederm^ia Rothwell, 1907, Entomologist, xl, p 34 {Neocedia 
intermedia) Type-loc Deesa, Gujarat, l^cha Type . des- 
cribed from 3 $$ and 1 ^ , lype ? and ^ m Bnt Mus Syit 
by James and Liston, loc cU p 116 
folquet de Mello, 1918, Anais Scientificor da Pac ai Med do Porto, 
IV, no 3 {A folquei) Type-loc Pragana (Portuguese 
possession), Gujarat, India Type type $ m Indian Slus . 
Calcutta Syk by Cbnst , Ind Med Res Mem no 3, p 63, 
1 24 


* Martim 1930, p 177 

t Systematic, Liston 1901, p 441, James 1902, p 45, Theo 1902, 
p 374,1903,p 93 , James and Liston 1904, p 113, 1911,p 113, Edw 
19215, p 277, 1926, p 280, Christ 1924 c, pp 63,98, Martmi 1930, 
p 186 See also p 276 (footnotes} 

DIPT — ^VOD IV T 
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Carter’s statement (m Theo , Mono Cul v, p 73, 1910) that the 
female only :s described by Bothwell is mcorrect, as both seices are 
described m Rothwell’s origmal paper, though the female only is given 
by Theobald, Mono Cul iv, p 115, 1907 

Adult $ — Size medium (length of wmg 2 5-4 0 mm ) 

Head scales of usual type, with a well-marked pale vertical 
area , vertical chaetae white, with a cluster of about nme 
flattened chaetae forming well-marked frontal tuft, ocular 
scales anteriorly forming about a single hne AnlmruB 
with small pale scales on torus , white scales on first 2-4 
flagellar segments Palpi moderately thick, cyhndrical, 
smooth except towards base, apical segment half length 
or more of^ preceding segment (index 0 58) , apical segment 
all pale, forimng, with apex of next segment, a broad pale 
apical band , a broad apical and basal pale band at 3-4, the 
dark mtervemng area narrower than either band , a narrow 
pale band at 2-3 and some spots formed by patches of white 
or pale scales on dorsum of segment 3, these, though some- 
times absent, bemg very characteristic of the species 

Pharynx filament of cones rather broad, flat, short, 
with lateral spicules and fimbriated ends , crest broad, 
with double row of spmes, bifid in posterior view, rods 
with swollen base, tapenng to rod-hke termmal portion, 
simple 

Thorax usually with a few pale scales on apn Mesonotum 
brown, fossae and lateral areas a httle darker than median 
area , median area thickly covered with pale narrow scales 
(str about 5-6), forimng lateral tufts of white scales, with 
dark scales beneath on promontory, fossae with scattered 
scales and a heavy hne of scales on lateial area m front of 
wing-root, some scales with 8-9 str Pleurae without obvious 
scales , spir hairs 2-3 , upper mesep 5-6 

Wing as m fig 45, 1, usually with prebumeral dark acc 
costal spot undivided with white scales antenorly , an inter- 
ruption present or not at inner end of mner costal spot , 
marking on vein 1 in middle costal spot very variable, as shown 
in figure, or with a small dark spot also at inner end, or both 
small dark spots absent , dark spots on stem 2, 2 1, base 3, 
and some others very variable in extent 
Legs with front femora only veryr shghtly swollen m basal 
portion , femora and tibiae specided as shown m figure, 
hind femora and tibiae usually pale on inner aspect , first 
tarsal segment with some spots, others dark, with apical 
and basal bands on jomts 1—2 and 2-3 on fore legs, narrower 
apical bandmg on mid- and hind legs, the mid-tarsus often 
mainly dark 

Abdomen with narrow scales on tcrgites IT-VIir, increasing 
in extent towards posterior segments, which arc rather 
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"heavily covered with narrow oblanceolate scales mixed with 
pale hairs, VIII with dark scales at lateral postenor angles , 
some dark scales apicaUy m mid-line on venter of VU , cerci 
with dark scales 

Fig 45 



A stephenn 

i Wing of I standard scale 2 and $ palp, same scale 
3 Vertex 4 Legs (a) front leg , (b) hind tarsus 5 Fharyn- 
geal teeth (a) anterior 'view of cone , (b) lateral mew of same , 
(c) crest, looked down upon , (d) posterior -view of crest , (e) rod 
6 Dorsum of abdomen of $ 7 Leaflets of phallosome of one 

side, standard scale 8 Clypeal hairs of larva 9 Leaflets 
of palmate hair (8 and 9 after Fun ) 
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Adult (J — ^In general as in $ Avlmux without scales 
on first fiagellar segment Palp% ornamented as shown, 
marginal hairs foiming about a smgle row above and a double 
row ventrally Coxites with numerous scales 

Hypopygvwm * harpago with apical hair somewhat longer 
than club , a hair about half its length or less between this 
and club, and from 1-3 longish hairs internal to apipal hair, 
with numerous rather large smaller hairs about apex Phallo- 
some between half and ^ coxite, with 5-6 leafiets on each side 
practically all the leaflets broad, blade-hke, with marked 
serrations along straighter edge , the largest about half length 
of phaUosome 

Pupa f — Paddh spmes on posterior half or so of external 
border fine, pointed, giving place to hairs on the postorioi 
border, which do not extend beyond the paddle-hair , paddle- 
hair long, hooked 

Spine (Vin) rather long, more than half length segment , 
(V-VII) about half length of segment , (IV) about half length 
of preceding spine, usually blunt (sometimes pointed and 
rather longer) , (III) smaU, about { length preceding , (I) 
minute, unchitimsed 

Hair B (V-VH) about | length of segment about 
3 br , leash-hke 

Hair C (V-VII) simple, longer than segment , (IV) 
2-3 br , leash-hke 

Hair 4 on segs III-VI rather long, approaching half 
segment, simple 

Larva J — Clypeal hairs simple, ic sometimes very finely 
frayed , oc about * length of inner , pc about the same 
length as- oc Anienna witli hau- arising about ^ length of 
antenna from base , termmal hair spht about nuddle into 
2-4 br Maxillary palp with the cone shghtly bifid at extreme 
tip Menium with four teeth on either side of median tooth, 
the first of these very short and rounded, the fiist three more 
or less eqmdistant 

Shoulder hairs inner and middle hairs arising from separate 
basal tubeicles, variable in amount of development, but 
tubercle of middle hair always better developed than that 
of inner , both hairs feathered, inner somewhat shorter 
than middle Metaihoracic hair no 1 like ordinary han, 
usually with three branches (sometimes 4-6) Hair no 5 on 
prothorax long and feathered, its distal end drawn out and 
not havmg truncated appearance Pleural hairs as given 


* HvpOPYaiuM Christ 1916, p 393 
t PuPA' Senovet 1930, p 326, 1931, p 105 
t Labva Steph and Christ 19026, p 10, James 1902, p 40, TIim 
1903, p 96, James and Liston 1904, p 113, 1911, p 115, Edw 1926 
p 280, Puri 1928 6, p 523, 1931. p 191 
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imder the group , dpi "with 3-4 br. Tubercles moderately 
large, that on 1 and 3 'with the projection sharp and spme- 
hke, that on 2 blunt and bifid 

Palmate hairs well developed on III-VII , hair no 1 on 
I not developed as palmate hair, that on EE poorly developed 
Leaflets umformly pigmented, broad , filament short, broad 
at base, about J lengli of blade , may be longer in specimens 
from N W Erontier Prcvmce Latertd hairs on IV-VI 
spht some distance from base mto 3 br , sometimes 4 or 5 
on IV and 4 on VI , on VII very short, "with 3-5 br Tergal 
plates rather small spc poorly developed , mps very broad 
antenorly and touchmg chitmisation Pecten with ^-5 long 
and S-11 short processes, all serrated on basal half ps ■with 
5-b hr Tail-hooks poorly developed 

iDENTmcATiON — ^There is no species "with which this can 
well be confused , it is the only Indian ^ecies with broad 
thoracic scahng and a double broad pale band on the 
palpi in which the hmd legs are not con^icuously marked 
•with white 

Distribution — ^Recorded outside the Indian area only 
from Muscat and Lo'wer Mesopotamia In the Indian area 
has a "Wide distnbution throughout the Pe ninsula from the 
extreme north-west to the extreme south and east It is 
also recorded from locahties m Upper Burma, but only 
from Rangoon m Lower Burma, and it is not recorded from 
Ceylon 

• Bionomics — A stephensi is commonly found m houses, 
barracks, cow-sheds, and suchlike situations [James, 1902 , 
Adxe, 1905 , Davys, 1912 , Richmond and Mendis, 1930 , 
Sweet, 1930) Christophers and Shortt note that the adult is 
secretive m its habits and difiScult to find It feeds readily 
expenmentaUy and in nature on man (Gtll, 1925) 

It breeds under natural conditions m pools m nver- and 
stream-beds [Christ , 1911 , Hodgson , Marjoribanls), also 
in sluggish creeks, ^ams, pools and miscellaneous breedmg 
places, usually preferrmg clean water and small pools It has 
been recorded m water contaminated ■with sullage [Iyengar, 
1919 , Roy, 1931) In the Peshawar area it breeds abundantly 
in UTigation channels [Richmond and Mendis) It has been 
recorded from brackish water [Gholap, 1910 , Chatam, 1924), 
but at Busra was notable for selectmg fresh as against brackish 
water [Barraud, 1920) It breeds equally in places exposed 
to direct sunhght and m dark places [CovM, 1928) Its larvae 
have the power to sink deeply and to remam long periods 
■without reappearmg at the smface [Hodgson , Covett) 

It IS especially noticeable for its power to breed m wells, 
cisterns, and various artificial bree^g places [James and 
Liston, Sinton, 1917), and for this reason is the species concerned 
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With malaria transmission m large cities such as Bombay 
Under such circumstances it breeds in all kmds of miscel- 
laneous sources, such as wells, cisterns, water collected about 
unfimshed or abandoned buildmgs, flooded cellars, fountam- 
basms, and artificial receptacles (Liston, 1908 Bentley, 1910 
1911 , Covell, 1928, 1930) 

Relation to Disease — A stephensi is, next to A culm- 
facies, probably the most important malaiia-carrying species 
in India It has been infected experimentally to the oocyst 
stage with all forms of the malana paiasite, and with M T 
and B T to the sporozoite stage , it has frequently been found 
infected m nature, both gut and gland infection 


34 Anopheles maculatus Theo , 1901 * (Rigs 46, 47 ) 


Theobald, Mono Cul i, p 171, 1901 {A maeulalm) Type-loc 
Hong Kong Type described from several $$ and two dd > 
a type d uow in Brit Mus , the $ type being a specimen of 
A kanban (see remarks under that species) 

Synonyms 

pseudovnllmon Theo , 1910, Mono Cul v, p 65 {Ny8Sorhy7tchus 
pseudounllmon) Tyfe-eoc Meenglas, Jalpaiguri Duars 
Type $ described, type m Indian Mus, Calcutta Syn 
by James and Liston, Anop Mosq India, ed 2, p 87, 1911 
dramdicua Christophers, 1924, Ind Jouni Med Kes xii, p 297 
A maculatus var dravidtcus) Type-eoc Nilgiri Hills, 
South India Type in Brit Mus Syn by Christ , Rec 
Mai Surv ii, p 329 1931 

hanabusai Yamada, 1925, Sci Repts Govt Inst Inf Dis iv, 
p 471 {Myzomyta hanabusai) Type-loo Kagi, Formosa 
Type The syntype (no 15) cousists of 4 $$ and 2 d(? l^oni the 
above locality (Yamada, loc ctt ), Syn by Chiist , loc cil 
Recognized Variety 

tmflTnon James, 1903 (see below) , 

A metaboles^ol Stephens and Clinst , 1902 a, A uillmon of Leicester, 
Cul Malaya, 1908 also of some Formosan vmteis (see Yamada, 1925) 
For discussion of variation in this species, see Christ 1931 

Adult $ — Size moderate (length of wmg 2 7-4 2 mm ) 

Head scales of usual type, with a conspicuous pale vertical 
area , vertical chaetae fornung a cluster of 8-9 flattened 
chaetae, which make a well-developed frontal tuft , ocular 


Systematic James and Liston 1904, p 99, 1911, p 84, Christ , 
1924 6, p 297, 1924 c, pp 65,101, 1931, p 323 , Yamada 1925, 
p 471 (fianabusai) See also James 1902, p 47 , Tlieo 1901 a, p 171 , 
1902, p 69 ,1903, pp 96, 101 , 1907, p 97 , 1910, p 58 , Kmoshita 
1906, p 643, Leicester 1908, pp 41, 42, Mathis and Leg® * 
Takiiki 1911, p 142 , James and Stanton 1912, p 62 , Stnckl 
P 203 , Roper 1914, p 143 . Stanton 1914 5, p 517 , 1915 6, p 254, 
1926, pp 30, 85 , Christ 1916 o p 471 , Schuff and v Heydm 1910. 
p 387, 1917, p 31, Swell 1916, p 105, 1921 o,p 98, Mangk 1919, 
p 54, Koidzumi 1924, p 98, 1930, p 234, Carter 1925. P 74, 
Semor White 1925, p 213 , Borel 1929, p 58 , Iyengar 1929, p b , 
Barraud and Christ 1931, p 277 See also pp 281-3 (footnotes), ana 
under var wtUmori 
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>cales forming about a single bne in front ATiienna with 
>ome rmnute white scales on torus , black scales at base, 
lumerous white scales on first fiagellar segment, and scales 
m second and sometimes tlurd segment Falpi moderately 
;hick, TOth erect scales towards base , the apical segment 


Fig 46 


I /-V' 






5 5a 




A maculatus 

Wing of $ C- standard scale 2 <J and $ palp, same scale 
2 a Termmal segments of § palp, showmg relation of bands 
to segments 3 Vertex 4 Legs (o) front leg, (6) mid- 
tarsus , (c) hmd tarsus 5 Abdomen of tjrpe-form, normal 

scaJmg 5 a Abdomen of type-form, showmg “ ttnllmon-hke ” 
Bcalmg 6 Leaflets of phallosome of one side, type-form 7 l^he 
same, “ pseudounUmon ” form (6 and 7 standard scale ) 
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Fig 47. 



-o. fMcxdaivs (cont ) 

f standard Boalo 2 Dorsum of abdomen 
4 1 , of abdomen, form pseudowiRmon 

n . ®® commonly seen when pharynx mounted 

/ffll Portion of same, enlarged S Pharyngeal teeth 

row lateral view of same, showmg one 

j two rows , (d) view 

mma ® oown on crest, showmg position of lateral and orest- 
« ®f ®r®8t, (/) lateral view of rod 

/« o„?iT larva 7 Leaflets of palmate hair of larva 

(6 and 7 after Pun ) 
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about ^ length preceding segment (mdex 0 35) , apical segment 
all white, with apes of next segment fo rming broad white 
band, a second broad white band as m ^ stepTienm ; mter- 
venmg black band usually about ^ or ^ either pale band , 
a narrow band at 2-3 

Pharynx* filaments of cones stout, rather thom-hke, 
tapenng, without pronounced spicular processes , pediment 
with a large lateral tooth on each side, and two or three smaller 
teeth behind this at sides of base of filament , crest broad, 
with a double row of long, rather regular spmes on each side, 
postenor view bifid Eods with extreme base expanded, 
without branches or spicules, end sometimes shortly bifid 

Thorax with one or two pale scales on apn Mesonotum 
with the fossae and lateral areas slightly darker than the median 
area , median area covered with creamy white scales, 6-9 str , 
scattered scales on the fossae and a hne of rather broad scales 
on lateral area Pleurae commonly with some scales on 
stemopleuron , spiracular hairs 5-7 , prealar hairs about 5, 
with a small tuft of broad white scales , upper mesepimeral 
8-9 

Wing as m fig 46, 1 , af very variable m length, jietiole 
from to j length of cell , costa usually with thrro small 
dark acc spots, the mner two often more or less bndged , 
vem 1 at base usually all pale, but sometimes with a small 
patch of browmsh scales , jiale mterruptions m apical half 
of wmg very variable m extent, preapical dark spot usually 
about one and a half to twice apical, or may be up to four 
tunes this Some of the small d^k spots on wmg-field often 
lackmg, e ^ , on stem of 2, on 21 at base, on 4 2 at base 
Apex of wmg most commonly pale to beyond 2 1, and agam 
from 2 2 to 3, but sometimes a dark fleck between 1 and 2 1, 
and more rarely between 2 2 and 3 Scahng of wmg moder- 
ately broad , max str 9-10, some scales on subcosta 
about 12 

Legs with front femora very shghtly swollen m basal half 
Pemora dark, covered on all aspects with pale spots, except 
usually on under surface of mid- and hmd legs, where there is 
a narrow longitudmal pale area extendmg from base a variable 
distance along the femur, sometimes to its full length , 
apices of all femora narrowly pale Tibiae similarly spotted 
Pore tarsus usually with broadish apical and basal pale bands, 
or taches restncted to the anterior surface, at 1-2, 2-3 and 
3-4, sometimes without a band at 3—4, or with a small pale 
spot at apex of 4 , mid-tarsus usually with pale apical bandmg 


* Phasvkx besides Smton. and Covell, and Barraud and Co\ ell, see 
Manalang 1929, p 435 
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or taches in the same situations, sometimes with basal 
bandmg also , hind tarsus ornamented as in figure, with 
or -without some narrow basal banding on segment 2 First 
tarsal segment, less commonly second, and sometimes third, 
on hmd legs with a few small pale spots Coxae dark, second 
with a patch of white scales on its external surface, third 
with one towards its apex posteriorly 

Abdomen with a very variable amount of scaling on 
dorsum, common!)' with a few scattered scales on segs I 
and II, a segment or so possibly without scales and an 
increasing numbei of scales on the more termmal segments , 
or fairly numerous scales are present on all segments from If, 
though there is rarely a definite patch of broad scales on II 
as in var wtlhnori , in the common Himalayan form there 
are very few scales, these bemg narrow and restricted to 
segment VIII, mixed with hairs and inconspicuous {pseudo 
iodlmon form) Black scales present at lateral posterior 
angles of a variable number of segments, often forming 
well-marked tufts on VII and VIII, oi also on VI Stemite 
Vm commonly has flat pale scales at sides black scales 
commonly present in me^an line apically on a vanable 
number of sternites from V-VII, and a few scattered pale 
scales may also be present Cerci with densely tufted black 
scales and usually some indistinct pahsh scales towards 
apex , some pale scales between bases of cerci dorsally 

Adult (J — ^In general as m $ Antennce with dark scales 
on first flagellar segment Palpi ornamented as shown , 
marginal hairs forming about a double row Abdomen 
with scahng in the main as m $ , ventral surface of VIII 
(rotated) heavily covered with narrow pale scales and some 
black scales on its postenor border Coxites with dark scales 
on dorsal aspect and at sides, ventral surface heavily covered 
with p4le scales and long pale hairs apically 

Hypopygium * harpago with apical hair a very httle 
longer than club no accessory hair between this and club , 
numerous small hairs and about three larger ones inteinal 
to apical hair Phallosome 0 4 of coxite, with 6-7 Jeaflets 
on each side , the largest leaflet 0 47 of phallosome (0 05 mm ), 
blade-shaped, with a few serrations ‘ remaimng leaflets broad- 
isli, blade-shaped, with some serrations The largest leaflet 
of the Himalayan form {pseudomllmon) appears to be narrower 
and somewhat smaller 

Pupa — ^Very similar to A st^phensi, but hairs on posterior 
border of paddle appear usually to be carried beyond the 
paddle-hair in Indian specimens 


* Hypopygium: Christ IQll p 394, Swell 1921 o, p 99 
t Pupa Senevot 1931, p 47 
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Larva * — Clypeal hairs tc very finely frayed on distal 
two-thirds, the fraying variable, and in some larvae difficult 
to see even under a high magnification , oc about half length 
of inner, frayed , pc a little shorter than outer, simple 
Antenna as m A stephensi , mentum as descnbed under 
A stephensi, but first lateral tooth not short and rounded 

Shoulder hairs imiei and middle rather stout, feathered, 
vith separate conspicuous basal tubercles Metaihoracic 
hav no 1 very variable, but usually like ordinary hair, 
with 5-6 filamentous branches Pleural hairs as descnbed 
under the group , dp\ with 3—4 hr Tubercles as in 
A stephensi 

Palmate hairs well developed on UI-VH , hair no 1 like 
an ordinary hair, on 11 poorly developed as palmate hair , 
leaflets broad, with varying amount of pigmentation towards 
end , filaments well ditterentiated, from ^ to | length of blade 
Lateral haiis on IV-VI long, slender, Avith 4-7 br on IV' 
and 3-5 on V and VI, the branches ansmg near base and 
the hair more hke a spht hair than a feathered one , very 
sliort, with 5-6 br on VII Tergal plates, scoop, pecten, 
and ps hair similar to A stephensi Hair no 4 on I with 
5-8 hr Caudal hooks 6-7 well defined 

EoGf — Galleon-shaped Upper surface half to ^ ividth 

of egg, Avith antenor and postenor demarcated areas, 
anterior somewhat longer and broader demarcated areas 
commonly completely separated by frill from middle area, 
or one or other area, or both, joined to middle area, tlie junction 
marked by tags Ventral surface unomamented Floats 
touchmg margm of upper surface, occupvmg about middle 
third of egg, narrow , roll-hke , float-ridges about 15-10 
float-ternunations moderately large, rounded Frill com- 
pletely surrounding the anterior and posterior demarcated 
areas or ending in tags where these are continuous with 
middle portion of upper surface 

Identification — ^Apart from varieties or varietal forms, 
identification offers no difficulties, and there are no other 
species with which A macidatus can well be confused 
A karwan and A majidi have somewhat similarly marked 
tarsal segments of the lund leg, but the legs are not speckled, 
and m A laruari there is an additional narrow pale palpal 


* Larva Steph andChiist 1902 a, p li {metaboles) , James 1902 
p 47, James and Liston 1904, p 100, 1911, p 86, Stanton 1912 6 
p 7, 1916 a, p 169 , 1926, p 51 Mangk 1918, p 474, 1919, p '>4, 
Swell 1916, p 108, 10210 p 108 Snell and Snell 1919 a, p 30 
Lamboin 1021 p 01 (tail-hooks), lyengai, 1921, p 216 (thor app ) 
1922a p 630 (tail-kooks) 1928 p 284 (thoi app), Caiter 1925 
p 89, Senior White 1 925 p 89 Pun 1928 6 p 523, 1931 p 186 
t flGG Christ Paludism no 3. p 67, 191 1 , Christ and Earraud 
1931, p 179 
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band just proximal to the preapical one A iheobaldi difiers 
in the last two tarsal segments being entirely white, without 
a dark band on segment 4 This band may sometimes, 
however, be absent in A maculatm as an individual vanation, 
though as a rule one leg at least shows some indication of it 

The distinction between the type-form and var mllmon 
hes m the extent and profusion of the scahng of the abdomen, 
especially in the presence in the variety of a well-marked 
patch of flat scales on seg II , other difterences of doubtful 
defimtive value in individual cases are given under the 
vanety In the type-form m some areas, particularly at 
high altitudes, some specimens have numerous and broad 
scales, but m the same senes other individuals are not so 
This variabihty in mdividuals from the same area, or even 
from the same batch of reared specimens, is very charac- 
tenstic, and may be taken as an mdication that the type-form 
is bemg dealt with 

The Formosan form Qianabusat) has been distmguished 
by Yamada as a distmct species on the following pomts — 
Scales of mesonotum oval, not pointed , pale bands on hmd 
tarsi broader , more segments of abdomen with black scales 
laterally and on apex of segment ventrally 

The type-form m the Himalayan area has the scales res- 
tricted to segment VIII, these bemg narrow, inconspicuous, 
and heavily mixed with hairs This is probably a definite 
geographical vanety to which the male pseudomllmon might 
be apphed , it has not been recogmzed here, as its distmction, 
at present at least, from the variable type-form would be 
difficult to mamtam in individual specimens or even m some 
senes 

DiSTBiBUnoN — A macvlatus has a wide distnbution 
in the Oriental Region, mcludmg Chma, but not the Moluccas 
It has been recorded from Celebes (with Boeton) Philip- 
pines , Fobmosa , S China , Bobnbo , Lessee Sunda 
Islands (Timor, Alor, Flores) , Java , Sumatra (with Bangka, 
Nias, Rioiiw, Lmga) , Anamba and S Natuna Islands , 
Tonkin , Annam , Cochin China , Malat Peninsula , 
Siam , Burma, Ceylon, and India 

Li the Indian area recorded from many locahties tiiroughout 
Burma and Assam, m various parts of Pemnsular India, 
notably m the Nilgins and other hilly areas m South India 
and the West Coast, m Ceylon, and to the north and west 
from many localities along the foot of the Himalayas as far 
north as Swat and Kohat , it is not recorded from Baluchistan 
It is not commonly found m the great alluvial plains, except 
where rivers debouch from the hills, and is not recorded 
from Rajpntana, Gujarat, or Smd 
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Bionomics — ^Evidence on the occurrence of A maculatus 
in houses, etc , is somewhat conflictmg Many wnters 
record it as mfrequent m houses {ChaJam, 1923 , Wats, 
1925 , Kingsbury, 1928), and Kingsbury, who notes that 
it IS more frequently caught in traps than m houses, states 
that it is not a house-lovmg species It is, however, evidently 
commonly taken m houses and cattle-sheds in certam areas 
or circumstances {Graham, 1912, 1913 , Shortt , Waison, 
1924, Ramsay) It appears probable that it commonly 
enters houses, but leaves agam after feedmg {Feegrade 
1927, Hsipaw, Lashio) It feeds readily on human blood 
{Shoiit , ^een, 1929) and has been observed feeding on cattle 
{Feegrade, 1930, Katha) It feeds by mght and by artificial 
hght {Shortt, Essed) It is attracted by hght {Essed) 

A maculatus in India is essentially a stream and nver-bed 
breeder {Kenrxck, 1911 , Shortt , Christ , 1925 , Strickland, 
1924, 1925 , StncLl and Chotvd , 1928, Xhiars) , it is also 
recorded from pools, sprmgs, seepages, borrow-pits, lake- 
mar^s and rice-fields {3IcCombie Young, 1924 , Feegrade, 
1927, Hsipaw , Ramsay) Its breeding places have been 
much studied m the Federated Malay States, where it is classed 
as a small pool breeder, as very commonly found m drains, 
and as the species most commonly found in fast-flowmg 
streams with grassy edges {Gaier and Rajahmoney) , it has 
been found in polluted water, hoof-marks, etc , and artificial 
receptacles (TFi/son, 1930) 

Eelation to Disease — A maculatus has been infected 
expenmentally with B T and M T to the sporozoite stage, 
and with quartan to the zygote stage {Green, Bull Inst Med 
Res FMS no 5, 1929), and has been found naturally 
infected in Malaya, the Dutch East Indies, and Burma It is 
regarded, especially in the Malay Pemnsula, as one of the 
most important malana-carrying species 

34a Anopheles maculatus var willmori James, 1903*. (Fig 47 ) 

James, m Theo , Mono Cul iii, p 100, 1903 [NyasorJiynchus 
wiltmon) Tyte-loc Kashmir Type ? described, type 
m Brit Mus Given varietal rank by Alcock, Joum Lond 
Sch Trop Med ii, p 164, 1913, and recently by Chnat , Rec. 
Mai Sur\’’ ii, p 330, 1931 


* James and Liston 1904, p 88, 1911, p 109, Christ 1015, p 394 
(hypop), 1924 6 , p 297, 1924 c, p 65,101, 1931, p 330, Pun 1931, 
p 190 (larva), Clirist and Barraud 1931, p 180 (egg) , Senevet 1931, 
p 47 (pupa) See also James, in Theo 1903, p 100, Theo 1907, p 97, 
1010 a, pp 57, 73, 1900 6, p 3. James and Stanton 1912, p 62, 
Clmst 1916, p 484, Sinton 1917, p 207, Strickl 1925, p 663 
(larva), Christ 1911, p 09 (lan'a, pupa) 
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indica Theo , 1907, Mono Cul iv, p 111 {Neocdha tndtca) Type- 
Loc Dehra Dun, Western Himalayas Type described 
from 3 $$ and 1 S > S $ type m Brit Mus Syn by James 
and Liston, Anop Mosq Lid 2nd ed p 112, 1911 
dudgeom Theo , 1907, Mono Cul iv, p 113 (Neocelha dudgeoni) 
Typb-mc Kangra Valley, Western Hmislayas Type 
described from several and $$ , type ^ and $ in Bnt 
Mus Syk by James and Liston, loo cit 
macvdosa James & Liston, 1911, Anop Mosq Ind 2nd ed , p 112 
(Neocdlta wiUmon var mactdosa) Typb-eoc Pathankot 
and other localities at foot of Western Himalayas , Kurseong, 
Eastern Himalayas Type a spboimen labelled by James 
“ wiUmon var mactdosa " m Bnt Mus Syn by Chnst , Ind 
Joum Med Res m, p 484, 1916 

The A vnUmon of Leicester, 1908, and some other wnters mostly 
relate to moderately scaly forms of the type 

Adult — Resembles the type-form in most rejects except 
that the scahng of the tergites is much more profuse and 
the scales broader, the whole area of tergites III-VII having 
a covering of broad scales, whilst there is a well-developed 
patch of broad scales present also on seg II 

The^ foUowmg are also characters in which var willmon 
differs from the more usual appearances seen m the type- 
form — ^Fore tarsus more frequently apically banded only , 
mid-tarsus scarcely, if at all, banded, a common condition 
bemg taches on the front of the jomt not amountmg to a band , 
I and ^ of segs 2 and 3 on hind tarsus white, as agamst 
I and in the type-form , preapical dark costal spot longer, 
usually several times length of apical dark spot None 
of these characters are, however, defiiutive 

In a large proportion of individuals of var wtUmon a con- 
spicuous feature is speckling of the palpi {mamhsa form) 
This form has not been seen from the N W lYontier Province 
or Kashmir, but appears to be the usual form elsewhere, 
and the presence of speckhng of the palpi in series further 
east may be useful m distinguishing var willmon from the 
type-form of macvhtus Where there is a speckhng of the 
palpi, as noted also by James and Liston, there are often 
present small pale spots on the second tarsal segments of the 
fore and mid-legs and the third segment of the hind legs 
Tins IS not usually present m lihe type-form, but occurs 
even, more commonly in the pseudowillmori form, and is 
described by Yamada m Mnabusai 

Labva — ^Accordmg to Puri, resembles that of the type- 
form m every character 

Pupa — Senevet has descnbed a pupa with a simple hair G 
on seg IV, but specimens examined in India appear to show 
no essential differences from A maciilatus as described by 
Senevet 

Egg — ^Indistmguishable from that of the type-form 
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Distribution — Abundant along the foothills of the whole 
Himalayan range between altitudes of about 2,000-8,000 feet, 
and extending to the NW Frontier Province from the 
Malakand to N Waziristan, but not recorded from Baluchistan 
Typical specimens of the maculose form have been seen fixim 
Shillong and from Kalaw in the Southern Shan States, Burma 
For further details Christ , 1931, should be consulted 
Bionomics — ^Commonly taken m houses m the villages 
about Kasauh and m Kashmir It breeds m the stream- 
beds of mountam-streams and torrents m the Himalayan 
area [Graham, 1912 , Gill, 1920) 

35 Anopheles theobaldi Giles, 1901 * 

Giles, Entom Month Mag (2), xu, p 198, 1901 [A theobaldi) 
Type-i-oc Ellichpur, Amraoti Dist , Central Provinces. Type 
$ descnbed , tj'pe in Bnt Mus 

Closelj' resembles A maculaius, but dark band on segment 4 
of hind tarsus consistently laekmg, last two tarsal segments 
of hmd leg being contmuously white 
Base of costa usually darker than m A macidatvA, with 
a tendency to fusion of the act dark spots, dark areas 
on costa more extended, fore tarsi apically banded only 
and commonly all dark underneath, mid-tarsi dark or very 
narrowly banded, and imderside all dark No differences 
have been detected in hypopygium, pharynx or larva 
This was considered a vanety of A maculaim by Alcock 
(Joum Lond Sch Trop Med u, p 164, 1913), but is probably 
istinct, though very closely related 
Distribution — ^Theobald, 1910, p 58, gives the Phihppme 
Islands on the authority of Ludlow, ‘ Mosq of the Phil Isis ’ 
1908, which reference I have venfied There appears to 
be no other record of A theobaldi outside India 
In India it is a common species in the central and western 
portions of the Peninsular plateau It is also recorded from 
scattered localities in other parts of India and Burma, 
though some of these records may apply to individual 
variations of A maculatus The record of A theobaJdt from 
Ceylon by Chalmers, 1905, p 165, is considered probably 
incorrect by Carter, 1925, p 59 


* Liston 1901, P 365, James and Liston 1904, p 97, 1911, p 07 
Christ 1915, p 394 (hypop ) , 1924 c, pp 66, 100, 1931, p 
Pun, 1931, p 190 (larva) See also Giles 1901a, p 198, Ti^' 
1900 6 , p 311, 1903, p 95, 1907, p 98, 1910 a, p 58 , Kcnnck I*)! r 
(bion ) , Christ 1916, p 482 
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36 Anophdes karwari James, 1903 * (Fig 48 ) • 

James, m Theo , Mono. Cul m, p 102, 1903 {Nysaorhytiohus 
harwan) Type-loc . Kamar, West Coast, India Type 
$ descnbed , type $ m Bnt Mns 
ntgfana Stanton, 1912, Joum Lond Sch. Trop Med u, p 7 
(A rngrana) New name for A kanoan James Syn by Christ , 
Ind Joum Med Bes m, p 469, 1916 
The emstmg $ type of A maaulatua is a epecimen of A kanoan 
(vvde Stanton, Joum Lond Sch Trop Med u, p 7, 1912), and for 
this reason Stanton gave the name mgrana to the species in place of 
karwan But Theobald’s description of tnaculaiua is correct for that 
species, thou^ not some later references by Theobald , the ongmal 
female types must, therefore, have been, m part at least, A macviattts 

Adult $ — Size medium (length of wing 2 5-4 3 nriTn ) 

Head scales of usual type, with a well-marked pale vertical 
area , vertical chaetae white, forming smgle row ending 
anteriorly m small cluster of 3-4 , ocular scales forming 
smgle hue antenorly Antenna with white scales on torus 
and first flagellar segment Pcdpi moderately thick , apical 
segment very long, more than half precedmg , index 0 64 , 
with two broad pale bands and an extra narrow band near 
these, seemmgly as m A macidatiis, but ornamentation 
really entirely different , apical segment not all white, mter- 
vemng dark band situated towards base of this, segment, 
next pale area involving large part of segment 4, and the 
apparent extra band bemg the usual band at 3-4 > 

Pharynx f very similar to that oi A macidatus 
Thorax with ojm devoid of scales Mesonotum more or 
less umcolorous, showing eye-spot effect m places m certam 
hghts , covered, mcludmg fossae and lateral areas, with broad 
white scales Pleurae without conspicuous scales , stigmatic 
hairs 2-4 

Wings as in figure , a small dark spot usually on stem 
of 4 between cross-vems , outer half of vem 6 forming a long 
dark spot , an extra fnnge-spot between those at 5 1 and 6 , 
scalmg similar to A rnaci^ns 
Legs with front femora swollen m basal half Femora 
dark, somewhat paler beneath and narrowly pale at apices 
Tibiae dark, narrowly pale at apices, the mid with a Imear 
pale spot on outer aspect towards base, a smaller, similar 


* Systematic James, m Theo , 1903, p 102 , James and Liston 
1904, p 89,"1911,p 96, Leicester 1908, p 39, CSinst 1916 a, p 469, 
Baisas 19316 See also CogiU 1903, p 334, Theo 1910 a, p 58; 
SchOfE andv Heyden, 1917,^ 33, Bodenw 1921, p 166, Swell 1916, 
p 110, 19210, p 102, Christ 1924 c, pp 67, 104, Stookes 1929, 
p 103 , 

t Fhahyex in addition to Smton and Covell, and Barraud and 
Covell, see Manalang 1929, p 431 
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spot on hind tibia Front tarsi -with broad pale apical bands 
on 1-3, middle •with narro'wer apical bands on 1-2, hind marked 
very similarly to A. macvlaius 


Fig 48 



A karwan 

1 Wmg of $, ^ standaid scale 2 Palp of (a) S, $, same scale 

3 Apex of $ palp, showing joints 4 Vertex 5 Pharyngeal 
armature posterior view of two crests, with base of rod 6- Legs • 

(a) fore leg , (&) nud-tarsus , (c) hmd tarsus 7 Apex of harpago 
8 Leaflets of phallosome, standard scale (a) fully flattened 

(b) seen on edge 9 Leaflets of palmate hair (after Pun) 
10 Clypeal hairs of larva (after Pun) 

DIPT — VOI, IV 


F 
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AbdoTMU dark, -with light yellomsh hairs and narrow golden 
scales and hairs on dorsum of VIII , cerci with hght scales 
above, dark below 

Adult <y — In general as in $ Palpi ornamented as 
shown , margmal hairs short and stout Abdomtn as m $ , 
Vni with conspicuous black hairs at apex ventrally (tergite) , 
cerci with pale and dark scales 
Hypopygium harpago with apical hair about as long as. 
Or a httle longer than, the club, a stout haii (sometimes two), 
half its length or less between apical hair and club Phallo- 
some approaching half length of coxite , leaflets about six 
on each side, the largest broad, shaped hke blade of prunmg- 
kmfe, approachmg half length of phallosome (0 054 mm ), 
serrated only on apical half, the others blade-like, serrated 
only m apical half 
Pupa — ^Undescribed 

Larva f — ^Closely resembles A maciclatus, but fraying 
of inner clypeal hairs never so fine as to be mdistinguishable , 
hair no 1 on metathorax never differentiated into palmate 
hair, this having 4-9 br , which do not arise from the same 
place, so that it resembles a short feathered hair , leaflets 
of palmate hairs shorter, filament shortei and blunter, 
serrations at shoulder poorly marked and shallow A number 
of hairs are more branched than m A maculalus , hau no 5 
on n with 6-8 br (m place of 4-5 m A maoulaius) , lateral 
hairs on IV-VI with 5-8, 5-10, and 7-10 br . ventral sub- 
median (no 13) on II, III, and VI with 6-9, 7-9, and 7-12 br 
respectively, instead of 3-6, 3, and 5-7 in mmulalus Caudal 
hooks less well developed 

Eg 6 t — ^Accordmg to Stanton ^in Lamborn, Bull Bnt 
Bes xm,p 129, 1922), precisely similar to that of A niaculatus 
Identeficatiojt — The pecuhar ornamentation of the palpi 
IS quite characteristic , the unspeokled legs, with bioadly 
banded hind tarsi, also distmguishes the species from all 
but A moQidi, to which it bears a superficial resemblance, 
but which is distmgmshed by the female palpi, darkci mgs, 
presence of a propleural hair, and other characters 
Distribution — ^With a wide distribution in the Oncntal 
Begion, bemg recorded from Celebes , Philippines § , China 


* Hypopygium Christ 1915, p 393 , Swell 1921 o, p 104 , Baisas 

t Labva James and Liston 1904, p 89, 1911, p 96 , Stanton 
1912 6, p 7, 1916 a, p 167, Swell and Swell 1919 a,p 32, 

1921, p 93(tail.hooks), Senior White 1926, p 218, Walch and Soesilo 
1929, p 463(pecten), Baisas 19306, Pun 1928 6, p 523, 1931, p 190 
t Stanton, in Lamborn, Bull Ent Res xui, p 129, 1922 , Chns 
and Barraud 1931, p 20 
§ Baisas 1930 6 
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(Hong Kong) , Tonkin , Cochin China , Boenbo , Malay 
Peninsula , Siam , India, Burma, and Ceylon 
In the Indian area recorded from the eastern, southern 
and Malabar areas Not recorded from the Umted Plovihces 
or Central Provmces, or any locahty north-west of these , 
on the West Coast not recorded north of Bombay 
Bionomics — ^Adults found in houses andcow-^eds {Watsoni 
1921 , Lambom, 1922 , Stnckl and Ghowdh , 1928, Duars) , 
Ramsay , Sweei) Feeds on man {Barber, 1918 , Barnes) 
85 per cent of caught females found with blood {Lambom, 
1922) 

Breeds m the Federated Malay States m small pools m open , 
also m drams, seepages, and swamps {Oater and Rajahmoney) 
In the Indian area recorded m Assam as breedmg m sprmgs, 
seepage water, weedy tanks, and pools, slow-runmng sfreams, 
and drams with free vegetable growth {Ramsay) Recorded 
as usually found m Bengal m seepages and seepage pools 
{Sur, 1926), and as found particularly where water runs 
over rock rather than earth {Senior White) 

Relation to Disease — ^Has been mfected with MT. 
parasites and given as highly susceptible {Barber, 1918) 
Covell gives no record of its havmg been found mfected 
m nature 

37 Anopheles jamesi Theo , 1901 * (Fig 49 ) 

Theo , Mono Cul i, p 134, 1901 {A jamesii) Type-loc Quilon, 
Travancore, S India Type $ in Bnt Mus 
A jamesn Liston, 1901 (Dec ) is A annvJans A jamesn of Steph. 
and Christ , 1902 , Giles, 1902 , Mathis and Leger, 1911, and alhed 
species 1 and 3 of James, 1902, are A splendxdus A jamesii of Theo , 
1903 (pi slui) , 1910 a, p 63 (m part) , of James and Liston, 1904, 
p 93, and 1911, p 91 , of Barnes, 1923 , and probably of Carter, 1925, 
are A rainsayi 

Adult $ — Size small to medium (length of wmg 25- 
3 6 mm ) 

Head scales of usual type, with a broad pale vertical area , 
vertical chaetse white, formmg a cluster antenorly of about 6 , 
ocular scales forming m the mam a smgle row Antenna 
with white scales on torus and first flagellar segment Palpi 
moderately thick, cylmdncal, apical segment about half 
length precedmg, mdex 0 6, a broad white apical band 
mvolving whole of apical and apex of preapical segment, 


* Systematic Coveil 1927 a, p 1022 See also Theo 1901 a, 
p 134 ; 1902, p 371 , James 1902, p 40 , Cogdl 1903, p 328 , Christ 
1916 a, p 468 (m part) , 1924 c, pp ^6, 100 ; Mangk 1919, p 60 ; 
Swell 1919, p 4, Borel 1929, p 65, Feegrade 1929 a, p 251 See 
also p 292 (footnotes) 

u2 
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followed by a dark band of about the same extent , two 
further narrow pale bands at 2-3 and 3-4 
Pharynx . very similar to A anmdarts , the crest in 
posterior view is markedly bifurcate and with constricted 
neck 

Thorax with a few dark scales on apn Mesonotum dark, 
umcolorous, covered (including fossae and lateral areas) 
with rather small, broad scales, narrower m median area and 
broader over fossae, max str 7-8 Pleura dark, without 
scales , spiracular hairs present (6) , upper mesepimeral 
about 7. 

Wing ornamented as m fig 49, 1 , general coloration hght 
and marhmgs somewhat as in A. stephensi or A karmn , 
two small dark, discrete, accessory basal spots , pale areas 
in apical half of wmg about equal to dark , vein 5 extensively 
pale , vem 6 with three small dark spots 
Legs with front femora swollen in basal half Pemora 
and tibiae not conspicuously pale beneath and not markedly 
pale at apices , with pale spots along their length, somewhat 
variable in size in different specimens and not so large and 
conspicuous as m A sphndidus First tarsal segment with 
a few spots , front tarsi broadly apically banded on , 
mid-tarsi narrowly banded , segment 1 of Wd tarsus without 
apical bandmg, segment 2 with about ^ white and remaimng 
segments all wlute 

Abdomen clothed with golden hairs on dorsum of all segments 
and a conspicuous dense covering of golden hairs and narrow 
golden scales on the last two segments and the cerci , venter 
of segment VUE with broadish scales 
Hypopygium* apical hair of harpago somewhat longer 
than club, a hair about half length of club between it and 
club and a longer hair internal to it Iicaflets rather small 
(0 042 mm ), most leaflets with some serrations 
Pupa — Undescnbed 

Lauva — ^Very closely resembles A annularis, but hairs 
of head shorter , outer clypeal more regularly branched , 
both shoulder hairs, especially the inner, very swollen , 
dp*6 very minute, much diortm: than in A annvlans , hair 
no 1 on I not developed as a palmate hair , that on II 
jioorly developed , filaments of palmate hairs shorter, bemg 
about half length of blade Glutinous tubercles of pleural 
hairs are large (especially that on III), with long sharp spmes 
Egg J — Upper surface not so teoad as egg , antenor 
demarcated area about J length of egg and nearly twice 


See 


* Hypopvgidm Christ 1915, p 393 

t Lauva Pun 1927, p 611 , 1928 6 , p 623, 193LP 204 , 

also CogiU, 1903, p 328 , Mangk 1919, p 60 , Carter 1926, p 88 (TJ , 
Senior White 1925, p 128 , Borel 1029, p 65 
f Egg Chnst and Barraud 1931, p 178 



A jamesi and A ramsayi 

1 Wing of $, standard scale, (a) A jamesi, (&) A ramsayi 2 Palp 
of (a) S, (b) $ A jamesi S Pharyngeal teeth, A. jamest. 

(a) anterior view of cone , (6) posterior view of crest and rod , 
the teeth of A ramsayi are very similar 4 Legs : (a) fore leg , 

(b) mid-tarsus , (c) hind tarsus, A jamesi 5 Leaflets of phallo- 

some, standard scale, A jamesi 6 Ditto, A ramsayi 7 Clypeal 
hairs of larva {a) A jamesi, (b) A ramsayi {sdteTlPvii) 8 Pleural 
hairs of larva (after Puri) (a) chitmous base of prothoracic hairs, 
A jamesi , (b) A. ramsayi ; (c) base of metathoracic hair, 

A jamesi, (d) prothoracic pleural hairs, A ramsayi 9 Leaflets 
of palmate hairs* (al A jamesi, (b) A. ramsayi (after Pun) 
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length of postenor area Bloats touching margin of upper 
surface, occupymg about middle half of egg-length, and 
esdiendmg somewhat nearer to posterior end , float-ndges 
11-13, rather broad , float-termmations large, flattened, 
rounded BWl narrow, stnated 
Idbnthioation — ^The species can only be confused with 
A nmmyi (see remarks under that species) and A sphndidus 
BVrom the latter it is distmgmshed by the presence of only 
one broad band on the palpi and absence of speckhng on these 
organs In addition, the hghter wings, lests pronounced 
speckhng 'of the legs, and presence of scales on the fossae 
are points of distinction 

DisaanBUTTOiT — ^Recorded outside the Indian area only 
from Tonkik and Cochin China The records from Siam 
and Dutch East Indies appear probably to relate to A ramsay% 
(see Bdrravd and Christ , 1931, and SweUcngrebd and Bodenr 
wafdt) 

In the Indian area recorded from Lower Burma and Ceylon, 
also in the eastern areas^ (Assam, Bengal, Chota Nagpur, 
and Onssa), the Malabar and Konkan (as far north as Nasik), 
and S India Not recorded from Bihar or N W and Central 
India except from Bhandara m Central Provinces west 
Bionomics — Found m houses and stables {Bammy , Sweet) 
Given as breeding m mterstices of Cypereus and Salvinm 
m lakes, and also ram-pools and ponds with grass (Feegrade, 
Bhamo) Pun, 1931, gives pools in nver-beds and springs, 
and surface-wells Some earher records of breeding places 
may relate to A rcmsayi 
Relation to Disease — No evidence 


38 Anopheles ramsayi CoveU, 1927 * (Fig 49 ) 

Covell.Ind Joum Med Bes sv.'p 1019, Apnl 1927 (4 (Myarnyw) 
ramsayi) Type-IiOC Cachar, Assam, India Type S aad ¥ 
m Bnt Mus 

pseudojamesn Stnoldand & Chowdhury, May 1927, Ind Med 
Gaz Imi, p 240 {A pseudojcmesii) Type-ioc Bengal 
Type- Cedcutta Sye by Puii, Ind Joam Med Ees xv, 
p 516, 1927 ^ 

ThiB ^eoies was foimerly confused A (see ren^l® 

imder that species and references below) It has not so far been 
recorded from West India 

Adult — small anophelme (length of wing 2-3 mm ) 
Similar to A jamesi in general markings, but diffming w 
a number of characters Palpi of $ as in A jamesi, mdex u*o. 


* Systematic Theo 1903 (p xlui) {yatnest ) , 1910, p 63 (m part) ; 
James and Liston 1904, p 93 (A jamsn) , 1911, P 
Carter 1925, p 13{}amesi), Covell 1927 o, p 1020, StnoW and CT^a 
1927 o,p 240, Chowdhniy J928l>;p 41 See also p 295 (footnotes}. 
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Pronotal lobes without scales Mesonotum covered with 
broad scales involving fossae and lateral areas also Wing 
much darker than in A jamesi base of costa mainly dark , 
pale interruptions in apical half of wing narrow , a dark 
area on vein 5 in middle Femora, tibiae, and first tarsal 
segment conspicuously pale beneath, otherwise very similar 
to A jamesi, but apex of seg 1 of hind tarsus with pale band 
Abdomen dark, with golden brown hairs and lackmg the hght 
golden covenng of hairs and scales seen in A jamesi 
Phaiynx very similar to A jamesi 

Hypopygium very similar to A jamesi , possibly fewer 
leaflets and smaller (0 038 mm ) 

Pupa — ^Undescnbed 

Labva — (JlypedL hairs ic firayed oc half to f inner, 
stout Avith 3-8 short lateral hr , pc simple Inner sutural 
kbout as long as posterior clypeal, simple Antenna 
terminal hair at ^ to length of antenna from base, spht 
about middle into 3-5 br Mentum with seven teeth, the three 
on each side of median tooth about adequal and eqmdistant 
Submentum peculiar in having smgle me^an tooth 

Shoulder hairs inner short, without basal tubercle, 
except a very small one occasionally , middle about 
IJ times length of inner Metathoracic hair no 1 not 
transformed ihto palmate hair Pleural hairs as given for 
group, except that dpi is rather stout, with somewhat 
truncated distal end, and has a number of short spinous 
lateral branches Lateral branches of feathered pleural 
hairs also comparatively short and stiff Chitmous tubercles 
large, 1 and 3 with long sharp spmes, 2 with rounded spine 
dp3 very mmute, as m A jamesi 
Palmate hairs well developed on HI-VII , hair no 1 on I 
not developed as'jpalmate hair , that on II poorly developed 
Leaflets more or less uniformly pigmented, but sometunes 
somewhat darker at end , filament short, about ^ length 
of blade Lateral hairs on IV-VIT long, sphttmg near base 
into 2^3 on IV and V and 3-4 on VI Tergal plates of 
moderate size spc well marked > mps very broad antenorly, 
nearly touching chitinisation ps hair with 3-5 hr., two short 
and the rest long Pecten with three long and mne very short 
processes, aU flnely serrated on basal half Caudal hooks 
6-7, rather poorly developed 

Fgg ^ — V ery similar to A jamesi , fioat>ridges somewhat 
less numerous 

Identuxcation — ^From A jamesi this species is at once 
distmgmshed by lackmg the golden-yellow covermg of the 

* Lakva^ Stnckl and (3howd 1927 a, p 240, ChowdhiiTy 1928 b, 
P 41 , CoveU 1928 o, p 1061 , Pun 1927, p 515 , 1928 5, p 523 , 
1931, p 200 » . 1- . 

■f Eog Christ and Barraud 1931, p 178 
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apical portion of the abdomen and by the darker wmgs with 
narrow pale costal interruptions and dark on vem 5 The 
conspicuous pale under surface of the femora, tibiae, and 
first tarsal segments also gives a ready means of differen- 
tiation The outer clypeal hairs of the larva dist in gmali 
A. ramsayi from A jameii, but are somewhat similar to those 
of A sphndtdus , the very long inner clypeal hairs and the 
peculiar dorsal posterior pleural hair of the prothorax readily 
distmguish A ramsayi firom A splendidus 
Disteibution — Outside the Indian area recorded from 
Siam , Java , Sumatra In the Indian area recorded only 
from Burma, Ceylok, and eastern areas (Assam, Bengal, 
Onssa) Erom Burma it has only been recorded so far 
from Bhamo m Upper Burma 
Bionomics — ^Is found m houses and •cow-sheds (Ramsay , 
Sur andSur) Breeds, according to Covell, 1927 (Mem no 7), 
m pools contaimng algae and m swamps Bamsay gives 
grassy tanks, permanent pools, and swamps with clear standing 
wateiTm which long grass grows abundantly 
Bblation to Disease — A ramsayi has been found infected 
(sporozoites) in nature in Bengal (Strickland), and in Cachar 
(Ramsay) 

39 Anopheles splendidus Koidzumi, 1920 * (Eig 50 ) 

Koidzumi, Daiwan Kenkyujo Hokoku, vm, pp 23, 32, 55, 1920 
(A splendidus) Tyfe-i.oc Formosa 
mdiensis Theo , Mono Gul m, p 99, 1903 [N maculipalpis var 
indtensts) Type-loc Nagpur, Central Provmces, India 
Type type $ m ]fct Mus Syn by Edwards, Gen Insect 
1932 (Nec A sinensis var indiensis Ilieo , 1901 ) 
maculipalpis James & Liston, Anop Mosq of India, ed 1, 
p 95, 1904 (A maculipalpis) Type-loc India Syn 
(of indiensis) by Christ , Lad Med Res Mem no 3, p 66, 
1924 Nec A maculipalpis Giles, 1902 
A maculipalpis Giles is the African form, shown by Clirist , 1924, 
to be distmct (variety), and since considered by Yamada, 1925, a distinct 
species The name indiensis is, however, preoccupied {vide Christ , 
1924 c, p 67), so that the correct name for the species is A splendidus 
Koidz^i (See also note under A jamesi ) 

Adult $ — Size medium to rather large (length of wing 
2 5-4 3 mm ) 

Head scales of normal type, with a well-marked white 
vertical area , vertical chsetse forming a cluster anteriorly 
of about 9 , ocular chaetse about a smgle row ui front Antenna 
with a few mmute scales sometimes on torus and white 

* Systeiiatic Yamada 1925, p 476 {indiensis) See also James 
1902, p 41 , James and Liston 1904, p 95 , 1911, p 93 , Theo 1903, 
p 99, 1907, p 98, 1910, p 62, Christ 1916 0 , p 471, 1924 c, 
pp 66 101, Koidzumi 1924, p 99, Chung and Lm 1929 See 
ako pp 298-299 (footnotes) 
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scales on first flagellar segment Pcdpi of moderate thickness, 
mdex 0 5, with two broad apical bands, mtervemng dark 
area shorter than either pale band, and a narrow band at 2-3 , 
two or more distmct white spots on segment 3 
Pharyvjx — Very similar to ^4 annvlans 


Fig 50 



A aplendtdits 


1 Wmg of $, J standard scale 2 Palp of (o) (J, (6) o, same scale 
3 Vertex 4 Pharyngeal teeth (o) posterior view of crest, 
(&) base of cone, antonor vio'h 5 Leg (a) fore leg , (b) hind 
tarsus 6 Harpago 7 Leaflets of phallosomo, standard scale 
8 Clypeal hairs of larvo (after Pun) 9 (a) mentum, (6) sub- 
mentum, showi’'g single apical tooth 10 Leaflets of palmate 
hair of larva (alter Pun) (a) and (b) two different forms of leaflet 
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Thorax usually without any scales on apn Mesonotum 
dark, and darker still on fossse and lateral areas ^ median 
area covered mth rather narrowish white scales, broader 
in places, fossie largely bare, the usual dark scales on pro- 
montory, and a well-marked line on lateral area m front 
ol wing-roots Pleurae dark, with white chaetae but no con- 
spicuous scales , spiracular chaetae present (1-6) , upper 
mesepimeral about 9 A conspicuous tuft of scales on middle 
coxa 

Wings as m fig 50, 1, dark and very similar m general 
ornamentation to A annidans , subcostal pale area often 
bridged with dark on vem 1 , scaling, especially on vem 2, 
rather profuse 

Legs with front femora somewhat swollen m basal half 
Femora and tibiae with rows of round and oval large con- 
spicuous white spots, without marked pahng beneath or 
marked apical banding First tarsal segment also with 
some spots , tarsi otherwise marked vfery similarly to 
A annularis, about J of segment 2, with all the remaimug 
segments on hmd legs white 

Abdomen dark, with hairs only, except some darkish 
inconspicuous scales on hmder border of VUE and venter 
of Vn Cerci with dense black scales 

Adult ^ — ^In general as m ? Palpi ornamented as 
shomi , margmal hairs formmg about a double row on 
segment 4, segment 3 speckled as in $ AWouicn with narrow 
pale scales dorsally on VIII , coxites with dark and pale 
scales 

Hypopygium * harpago with apical hair somewhat longer 
than club , no other large hair present, but a small hair, 
with base on inner aspect, less than length of apical hair, 
Phallosome a httle less than half length of coxite, with about 
five leafiets on each side , largest leaflet about half length of 
phallosome (0 055 mm ), very broad, serrated m full length , 
remaimng leaflets all serrated The very broad mam leaflet 
appears charactenstic 

Pupa — Similar m general to A stephensi, but hairs 
continued on postenor border of paddle beyond paddle-hair 
and hair C on segs V-VII with lateral leashiform branches , 
hair 4 inconspicuous 

Larva J — Clypeal hairs tc stout, conspicuously frayed , 
oc about f length of inner, with lateral branches , pc slender, 
simple, or sometimes bifid distally Inner sutural about 


* HYPOPYorosi Christ 1916, p 394 

t Pupa Senevet 1931, p 33 ■, j 

t Larva Stoph and Oinsb 1902 6, p 13 {jamest) , James ana 
Liston 1904, p 96, 1911, p 94, Pun 1928 6, p 523, 1931, p 197 
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as long as posterior- clypeal, split into 2-4 (usually 3) br 
Avtenna with, hair arising ^ to half length of antenna from 
base , ternunal hair spht about middle mto 2-4 br Mentum 
with mne teeth, the first and last of the four on either side 
smaller than the others 

ShovM&r havrs inner and middle ansmg from tubercles, 
often more or less confluent , both hairs stout, feathered, 
the middle a little longer than inner , resembhng shoulder 
hairs of A macvlatus, but tubercles a httle larger Meta- 
thoracic hair no 1 not fonnmg palmate hair Pleural hairs 
as given for group , the hairs and their tubercles as m 
A maciUatus 

Palmate hairs well developed on III-VII , hair no 1 
on I hke an ordmary hair , the palmate hair on JI poorly 
■developed Leaflets more or less umfoimly pigmented 
and fairly broad, filament about ^ length of leaflet, very 
broad at base, shoulder serrations poorly developed Lateral 
halts on IV-VI long, spht near base mto 3-4 on IV, 2-6 on V, 
and 3-5 on VI , very ^ort and spht mto 4*-5 on VII Tergal 
plates small, like those of A maeulatus spa and mps as m 
A maeulatus ps hair with 5-7 br Pecten With five loi^ 
Rnd about twelve short processes, finely serrated on basal 
half Caudal hooks 5-7, fairly well formed 

Egg * — GaUeon-shaped Upper surface about ^ Midth 
egg-body, with an anterior and postenor demarcated area 
each about ^ length of egg Ventral surface unomamented 
Floats touchmg margm of upper surface, occupying about 
nuddle half of egg-length, extendmg very shghtly nearer 
postenor end of egg , float-ndges about 20 , float-terminations 
large, rounded RiU endmg m tags at junction with floats, 
striated 

Identification — See remarks under A jamesi A splen- 
didus 18 distmguished from A maculipalpis Giles (African) 
by the much greater extent of white on segment 2, of the hmd 
tarsus in the latter species (half to ^), also by the palpal mdex 

DiSTREBunoN — ^This appears to be a northerly Oriental 
form with a distnbution across south Asia, but not extendmg 
mto the Malay Penmsula and Dutch East Indies It lias 
been recorded from China (Canton, Swatow, Hong Eong) ; 
Fobmosa , Tonkin , Siam , Hukma and India 

In the Indi^ area it is recorded from the extreme north- 
west (Baluchistan, Chitral) to Upper and Lower Burma 
■and S India, but not from Sind or Bajputana up to date. 
Though recorded for Ceylon by Chalmers, 1905, this is 


* Ego. Steph andCbnst 19026, p IStjameai), CSinst andBarraud 
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probably erroneous (vide Carter, Sess Paper, no 7, 1927 

P 8) 

Bionomics — A sphndidus is found, usually in small 
numbers, m houses, outhouses, cow-sheds, etc (Graham, 
1913 , Kenrick, 1915 , Stnckl and Chowdh , 1928, Duars, 
2 per cent of total , Sweet , Btchmond and Mendia) Its 
breeding places m North-West India are especially pools 
with alga and vegetation m nver-beds. It is also recorded 
in clear pools m nver-beds m Bunna (LcUor, 1913, Katha), 
and m jungle-streams m the Central Provmces (Goverdhan, 
1912) ponds with aquatic vegetation (Feegrade, 1927, Lashio), 
m tanks with weeds (Kennck, 1914), and from a marshy 
lake margm (Graham, 1914) 

Relation to Disease — ^The species was found infected 
in nature at Saharanpur (Robertson, 1910) , otherwise the 
small number of observations made have been negative 

40 Anopheles annularis Van der Wulp, 1884* (Fig 51 ) 

Van der Wulp, Notes from the Leyden Museum, vi, p 249, 
1884 (A annulana) > Typx:-i.oc Moxmt Ardjoeno, East 
Java Tvpe described from a single $ , type in Leyden Mus 
Jvhginoaus Giles, 1900, Handb Gnats or Mosq ed 1, p 160 
(a Jtdtginoma (species “ o,” from Calcutta)) Type-IiOC 
Calcutta Type origmal descnption is of a $ with two hind 
tarsal segments white , type $ m the Brit Mus , labelled 
“ Calcutta, Dr C W Darnels,” has three hmd tarsal segments 
white Syjt by Edwards, Gen Insect 1932 I have followed 
Edwards, as I understand that the original type of annvhms 
has been seen by Col Brug, who considers it to be the species 
now generally known aa fuligi,w8tts 
feucopus Donitz, 1901, Insectenborse, xviii, p 37, Jan {A kucopus) 
Type-loo Doenan, Sumatra Syn by Theo , Mono Cul ii, 
p 307, 1901 There is no doubt from Domtz’s figures that 
this species is A annulana, and not A phihppinenats 
yamesi Liston, 1901, Ind Med Gaz xxxvi, p 441, Deo 1901 
{A jameai) Tote-loc Ellichpur, Berars, Deccan, India 
Sye by Theo , Mono Cul iu, p 93, 1903 
nagpon James & Liston, 1904, Anop Mosq India, ed 1, p 101 
\A nagpon) Type-loc Nagpur, Central Prov , India 
Syn by Ghnst , Ind Joum Med Bes in, p 465, 1916 
A jameafi, alhed ^ecies 2 of James, 1902, is this form 
adtei James & Liston, 1911, Anop Mosq India, ed 2, p 89 
{Nyaaorhgnchua fultgmoaua var adtoi) Type-loc Punjab, 
In^a Syn by Christ , loc aX 

Ohagaaiajineala of Ludlow (Canad Entom xl, p 50, 1908) has been 
placed by'^Dyar and Shannon as synonymous with A fwtgmoaua, 
but as these authors’ conception of this species is veiy wide, it may 
be one of the allied forms The so-called var nagpon is the form 
with an extra dark band on the apical segment of the palpi , var 
adm IS the form with an extra dark band on the hmd tar^, givmg 
only two segments contmuously white , both these are melanic vari- 
ations, and the latter is usually seen as a wmter form 


* For references see next page 
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AdtjIjT $ * — Size medium (length of •wmg 2 3-4 2 mm ) 

Head, scales of usual type, "with a -well-marked white 
Tertical area , vertical chsetse white, endmg m a cluster 
of about five flattened chastss anteriorly, which form a rather 
scanty frontal tuft , ocular scales formmg about a smgle row 
m front Anienna torus sometimes Tnth some small scales , 
white scales on first flagellar segment and commonly on 2-6 
succeedmg segments Palp% shaggy , apical segment some- 
what less than half preceding (mdex 0 42 ) , all pale, formmg 
a broadish apical pale band, sometimes with dark scales 
fo rmin g an extra dark band , narrow pale bands at 2-3 
and 3-4 

Pharynx f filament of cones broad, rather abruptly 
tapermg, mdefimtely fimbnated , crest very broad, massive , 
with two rows of spmes endmg anteriorly m several well- 
developed lateral spmes , two post-filament spmes present , 
posterior view bifid 

Thorax usually -with one or two dark scales on apn 
Mesonotum almost black, umcolorous, covered throughout 
with broad, short, oval white scales, somewhat broader on 
fossae and lateral areas, and With the usual arrangement 
on the promontory, including many dark scales laterally 
on antenor face Pleurae with an occasional pale scale, 
but no defimte patches except on bafees of coxae , spiracular 
chaetae present (2-4) , upper mesepimeral about 6 

Wing as m fig 51 , 1 , base of costa mainly dark , subcostal 
pale area bridged by dark scalmg on vein 1 , 6 largely dark, 
or -with at least a dark area m middle near origin of branch 
Scading heavy, lateral scales long, and almost, or qmte, 
touchmg those of contiguous -vems on antenor portion of 
■wing , scales rather broad, fusiform , max str 10-12 

Legs -with front femora swollen m basal half Front 
femora ornamented as sho-wn , mid-femora -with a conspicuous 
pale^ spot on antenor surface towards apex Tibiae dark, 
usually -with pale stnpe and pale at apices Front tarsus 
broadly apically and somewhat basally banded on segs 1-3 ; 

* Systematic James and Liston 1904, p 91 , 1911, p 87 , Christ 
19160, p 464, 19246, p 300, 1924c, pp 63,74,99, Sur 1928, p 45, 
Covell 1928 a, p 1059 (tarsal bandmg) , Feegrade 1929 6, p 253 , 
Edwards 1932, p 3 See also Liston 1901, p 441 (jameai) , James 
1902, p 38 , Donitz 1902, p 73 {leucoptis) , Manders 1903, p 265 , 
Theo 1902, p 370; 1907, p 99. 1908, p 288, 1910 a, p 63. Brah- 
machan 1912, p 186 , Ludlow 1914, p 55 , Schuff and v Heyden 
1917, p 29 , Mangk 1919, p 49 , Rodenw 1921, p 154 (pilot ) , 
Koidzumi 1924 p 100, 1930, p 235, Borel 1925, p 224. 1929, 
p 51 , Edw 1928, p 260 , Dyar and Shannon 1925, p 88 , Carter 
1925, p 73, Barraud and Christ 1931, p 274 See also pp 302, 304 
(footnotes) 

t Phabyitx in addition to Sinton and Covell, and Barraud and 
Covell, see Manalang 1929, p 431 
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mid-tarsus more narrowly apically banded on same segments , 
hind tarsus with 1 broadly banded with white apically, 
2 with about ^ its length apically white, 3-5 m typical form 
continuously white, a dark band present, of varying extent, 
on base of 3 in many cases (var ad/iei, or wmtesr form) 
Abdomen dark, with dark hans , some dark scales apically, 
and especially laterally, on VII-VIII or VI-VIII dorsally, 
and commonly with some pale scales on VHI , pale scahng 
ventrally at sides on same segments , cerci with conspicuous 
dark scales 

Adult $ — ^In general as m $ PaZp^ as shown , mar g inn.! 
hairs fomung about a double row on segment 4 Abdomen 
with some scales mu ch as m $, but with conspicuous black 
hairs at apex of VHI ventraUy , coxites with scales 
Hypopygium harpago with apical spme very short, shorter 
than the club , a hair almost as long beWeen it and the 
club and about three longish liairs on inner side of harpago 
Phallosome a httle less than half coxite , leaflets about six 
on each side, the longest a httle less than half length of 
phallosome , leaflets blade-shaped, well serrated t^ugh 
greater portion of length on one side and some serrations 
occasionally on the opposite side , length of longest leaflet 
0 054 mm 

Pupa * — Very similar to A stephensi 
Larva t — Glypeal hairs ic conspicuously frayed, oc 
half to I length of inner, piimately branched , po about half 
length of outer, 2-4 branched or simple Inner sutural about 
as long as po and simple or bifid distally Antenna with hair 
arismg about ^ length of antenna from base , termmal hair 
spht mto 3-4 br Mentum with three teeth on either side of 


* Pupa. Senevet 1931, p 62 

t Labva Iyengar 1929 o, p 640 , Pun 1927, p 513 , 1931, p 207 
See also Stoph and Christ 1902 a, p 12 , 1902 b, p 8 , James 1902, 
p 38, James and Liston 1904, p 91, 1911, p 87, Stanton 1912 b, 
p 8, 1915 a, p 166, 19156, p 253, Swell and Swell 1919 a, p 26, 
Mangk 1919, p 49 , Lamborii 1921, p 93 (tail-hooks) , Senior 
WTiite 1925, p 218 , Carter 1925, p 87 , Stnckl 1925, p 562 , Borel 
1925, p 224 , 1929, p 51 , Walch and Soesilo 1929, p 463 (peeten) 


1 Wing of $, f standard scale 2 Palpi of (a) (f, (b) $, same scale 
3 Verte'i. 4 Pharyngeal teeth (o) front view , (6) lateral 
view, showmg both row s of crest-spines , (c) upper view of pediment, 
showing foreshortened filament and arrangement of crest-spines, 
bnse of a rod also shown, (d) rod 5 Legs (a) antenor view 
(Jl- mid-femur , (6) fore leg , (c) mid-tarsus , (i) hmd tarsus , 

(e) hmd tarsus, A phihppinenais , (/) ditto, A palhdus 6 Har- 
pago 7 Leaflets of phallosome, standard scale (o) A annularis , 
(6) A palltdua , (c) A philippinensts 8 Clypeal hairs of larva 
(after Pun) 




%.5I 




303 



“““ of ficuiv. , 

Opposite 


PagBj 



304 


AHOPHELINI 


median tooth, third tooth smaller and placed further back than 
the others. 

Shoulder hairs inner and middle hair rismg from fused 
basal tubercles, both hairs with thickened stem, the mTiRr 
usually much dilated m proximal half, but sometimes longer 
and less swollen Metatkoraaic hair no 1 formmg fairly 
well developed palmate hair Pleural hairs as given under 
the group , dpi with 1-2 lateral branches on one side , 
dp2 about half as long as chitinous projection of tubercle, 
chitmous bases with spmose projection on each segment 
Pcdmale hairs well developed on H-VII , that on I fanly 
developed , filament about | length of blade, serrations 
at shoulder deep and well marked , leaflets pigmented, with 
deeper patch at end Lateral hairs on IV-VI long and 
slenderj splittmg into three about middle on IV and V, and near 
base on VI TergdL plates of moderate size spc fairly 
well marked , mps fairly broad but not touchmg chitmisation 
ps hair with 6-8 hr , 4 of these fairly long Petten strongly 
chitimzed, with 3-5 long and 10-12 short processes, afl 
serrated, long processes longer than m most larvae Caudal 
hooks 5-7, fairly well defined 

Ego * -^pen boat shaped Upper surface as broad as 
egg-body, without distmot demarcated areas and only shghtly 
narrow^ m median portion, the part with frill antenorly 
somewhat longer and broader than that situated postenorly 
Lower surface unomamented> Eloats touchmg margm of 
ujiper surface, occupymg 'about middle half of egg , float- 
n^es about 20, rather smooth, regular , float-terminations 
of moderate size Enll moderately broad, mergmg gradually 
mto floats without tags 

Identiiication. — ^T he black colour, with charactenstic 
long white area on hmd tarsi and non-^eckled femora and 
tibiae, distmguishes this species from any but those of the 
group of somewhat similar forms given below It is distm- 
guished from others of this group by vem 5 bemg extensively 
dark or havmg at least a dark spot m its middle area 

The foUowmg is a synoptic arrangement of Oriental forms 
havmg two or more hmd tarsal segments contmuously white 
and non-speckled femora and tibiae — 

1 Vein 5 extensively pale, without any dark 
area in region of origin of branch , palmate 
hair on abd seg I of larva (m palhdus and 
phtlippinensts) vestigial 
a Two and a half segments of hind tarsus 
continuously pale, segs 1 and 2 with 
apical white bands , pale apical band on 
palp involving half or more of subapioal 

* Eog Steph and Christ 1902 a, p 12, Stanton 1922, p 131, 
Christ and Barraud 1931, p 177 
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segment , scales on abdomen confined 
to posterior edge of segment 8 and cerci 
Not recorded from Indian area 
b Three tarsal segments contmuousl} pale 

(1) Scattered broad white scales ou \entral 

aspect _of most abd segments . no 
pale mterruption on hmd tarsus above 
white area , scales on 5 or 6 segments 
dorsally, scaling often rather heavy, 
a scale-patch on stemopleuron , scale- 
tnft on ventral aspect of seg 7 m $ very 
conspicuous Posterior clypeal hair 
of larva with 2-5 hr , filament of 
palmate hair half or more length of 
blade General appearance brownish 
rather than black 

(2) Few or no white scales except towards 

apex of venter, usually some degree 
of interruption at apex of seg 1 of 
hmd tarsus , scales usually on last few 
segments only dorsaUy , stemopleuron 
without patch of scales , scale-tuft on 
\entral aspect of seg 7 m $ present but 
not BO conspicuous , daik scales on 
lateral posterior angles of tergites often 
very conspicuous Posterior clsrpeal 
hair of larva with 7— 10 br , filaments of 
palmate hair } length of blade General 
appearance black, hke A annularis 
2 Vem 5 not so , either extensively dark or 
there is at least a dark ^ot in region of 
ongm of branch Palmate hair on abd 
seg 1 of larva well developed. 

Two or three hmd tarsal segments may be 
white, apex of seg 1 alv\ ays fomung de&ute 
pale spot , no scatteied white scales on 
venter except near apex , scales confined 
to last few abdominal segments dorsally , 
few or no scales on stemopleuron , scale- 
tuft on ventral aspect of seg 7 m $ mcon- 
^icuous or absent 


schuffnen 


pallidus 


phthppinensts 


annularis 


For immediate purposes a good working table for the 
Indian members of this group is as follows . — 


1 Vem 5 m female with a dark spot m region 

of ongm of branch , a well-marked spot 

at apex of seg 1 of hind tarsus . anntilarts 

2 Vem 5 m fem^e extensively pale , no mter- 

ruption, or a not veiy marked one, at apex 
of seg 1 of hmd tarsus 

a No trace of mterruption on tarsus, scat- 
tered pale scales over most of venter paUidus 

b Varying degrees of mtermption, rarely 
entirely without , any scattered pale 
scales restricted to last few apical seg- 
ments . philtpptnensxs 

niPT — VOIi IV X 
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Distribution — "With, a fairly wide distribution m the 
Oriental Region and recorded from* Philippines , Formosa, 

5 China t , Borneo , Lesser Sunda Islands (Soemba, 
Timor) , Java (with Noesa Kambangan) , Sumatra (with 
Nias) , Tonkin , Ann am % , Cochin China s Malay 
Peninsula , Siam , Burma, Ceylon, and India 

In the Indian area A annularis is recorded from numerous 
localities m all the divisions given by Covell (except the 
Andamans and Baluchistan) It has been recorded from 
Putao in the extreme north-east of Burma, from Salween 
in the extreme south-east, from Nepal, Klashmir, and the 
extreme north-west to Chitral and North Wazmstan For 
further particulars, see Covell 

Bionomics — A annularis in the Indian area is pre-eminently 
a oattle-feedmg species, being commonly found, often m very 
large numbers, m cattle-sheds and suchlike situations {Fry, 
1912 , Kenrick, 1914 , Shortt, 1924 , Strickl and Chowdh , 
1928, Duars , Basu , Ramsay , Sweet) It was obtained, 
gorged with blood, presumably cattle-blood, among bushes, 
grass-tufts, etc , away from habitations {Christophers, 1911) 
It IS also found commonly m human habitations {Adie, 1905 , 
Orciham, 1912, 1913 , Phillips, 1923, Moradabad), but usually 
not m such numbers or frequency as m places where cattle 
have been kept Fry notes that it is scarce in bedrooms , 
Shortt states that it comparatively seldom enters dwelhng- 
houses in Shillong even when numerous in cattle-sheds , 
Watson, 1928, in Aa^am, caught 2,054 in cattle-sheds and 
60 in houses Sur and Sur, however, in Bengal, making 
systematic catches, found the total about equal in houses 
and cattle-sheds On the whole it is very distinctly a cattle- 
loving species as seen in the Indian area Kingsbury, m the 
Federated Malay States, classes it among the non-house-lovmg 
species also 

It feeds readily on both human and ammal blood , 

6 out of 14 specimens caught by Brug and Walch were 
attacking man , Yamada gives it as feeding on human blood 
at mght , observed feeding on cattle {Feegrade, 1930, Katha) , 
caught feeding on buffaloes (Brug and Walch) , fed readily 
m laboratory on blood of pigeons and sparrows {James and 
Liston, 1904) 


* In all the countnes given the occurrence of what appears to be 
true A annulans (jiUtginoaua) has been verified by me from figures or 
descriptions given by the recordera Brug, 1926, notes that this species 
appears to be absent from Borneo, Celebes, and the northern SundM, 
but it has smce been recorded from Borneo by Walch and Soesuo, 
Meded Yolks Ned Indie, xviii, p 199, 1929 
t Kmoshita, Arch f Schiffs x, p 640, 1906 
f Given by Brug 1926 z, p 471 
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Breeding places are by preference clean, weed-grown, 
stagnant waters, notably margins of lakes, tanks, moats, 
dead rivers, swamps, also rice-fields, weed-grown ponds, 
borrow-pits, backwaters of canals, streams, drams, etc , m pools 
in river beds, when these are estabhshed with algae and plants 
(Fry, 1912, Kennel, 1911, 1914, Gill, 1917, Graham, 
1914, BLumaon , Phillips, 1923, Moradabad , Stricld , 1923 , 
Strickl and Choivdh , 1928, Duars , Feegrade, 1927, Hsipaw , 
Basu), 1929 , m wells with vegetation (Marjoribanks , Gill, 
1917) , m large canals with vegetation (Hodgson) , grassy 
edges of slowly runmng streams, slow-runnmg jhoras (Ramsay , 
Strickl , and Chowdhury, 1928, Dnars) 

A annularis is a powerful flier, covermg considerable 
distances from its breedmg places, and may be seen dartmg 
rapidly, when disturbed during the day, among bushes, etc 
(Christ , 1911) It appears to be attracted by hght, as it may 
often be seen resting on walls near lamps m bungalows, etc 
It wmters m North India, both as larva and adult , larvae 
are found throughout the cold season, m weedy waters, and 
the adults m cow-sheds (Adie, 1905 , Christophers, 1911 , James 
and Liston, 1911) It has been found breedmg at 5,000 feet 
™ ^shmir (Chrik , 1931), and taken up to 7,000 feet (GraJiam, 

Relation to Disease — It has been espenmentally 
infected with MT and Q malaria and found infected m 
nature, but always m very small percentages Ery m Bengal 
found one infection m 1,245 dissections, and considerable 
numbers have been dissected by other observers in other 
parts of India without any positive result Swellengrebel and 
Swellengrebel, in a summary of their results, found only 0 3 per 
cent infected m 693 dissections It is not thought to be an 
important carrier, but Covell notes that the numbers m which 
it occurs, for example m Bengal, may make it more important 
than it might otherwise seem Eor further particulars, see 
CoveR 

41 Anopheles phillppinensis Ludlow, 1902 * (Pig 51, 5 e, 7 c ) 

Ludlow, Joum Amer Med Assoc 23 Aug p 426, 1902 
(A phthppinensts) Tvpe-wc Sau Jose, Abra, Luzon, P I 
Type 2 $ co-types m U S Nat Mus , Washington (wide Dyar 
and Shannon, Insect Mens juu, p 88) 
mmpe« Theo , 1903, Entom xxxvi, p 258 {NysaorhyTichus mmpea) 
Type-loc Kuala Liunpur, F M S Type Desenbed from 
3 2$ Syn by Christ, Ind Med Res Mem no 3, p 64, 1924 
Jreerce Banks, 1906, Phil Joum Sci i, p 993 (Pyretophorus Jraerae) 
Type-eoc Manila, P I Type in Bureau of Sci , Manila 
Syst by Edwards, Gen Insect 1932 


X2 


* For references, see next page 
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patnpangensta Brunetti, 1920, Bee Ind Mus xvii, p 114 
(A pampangensis) New name for A philzppvneruia Ludl 
Syk by Dyar and Shannon, loc cit Brunetti gave the name 
thinking that Ludlow had described two different anophelmes 
as A philtppintnats, whereas she had only transferred the 
^ecies from one genus to another 

This 18 the A fvltginonua of Stanton, 1015, and probably of some 
other authors It was commonly known in India and Malaya as 
A nivipes or A fuliginoma var mmpes I have followed Edwards, 
1932, m placmg A freerce as a synonym of A phihppmensts, and 
not of A annularta, as previously given by me (1924) * * * § 4 errabunda 

Swell , Ned Tijds \ Geneesk Ixiv, p 1913 {GcUia errabunda), has 
been given by Edw , loc at , as a doubtful synonym, and I have 
seen specimens of A ph,Upptnenats m which the lateral tufts were 
very pronounced on a number of segments 

Adult * — ^In general very similar to A anntilaris In 
coloration it may be a somewhat brown mosquito, but more 
usually it IS darker and closely resembles the above-mentioned 
species It differs, similarly to A pallidus, in that the wing 
IS hghter and the ^th vein extensively pale , there is usually 
no bridging of the subcostal spot in the female Scahng 
IS sometimes present on the pleura but is usually absent, 
as m annvhtns Scahng of the abdomen is not so profuse 
on the dorsum of the segments as in A palhdus, but the 
dark scales towards the posterior external angles of the terminal 
abdominal segments and on the under surface of these are 
usually more pronounced The amount of white on segment 2 
of the hmd tarsus is variable, but often exceeds which 
IS usually seen m A annularis There is usually some pale 
mark at the apex of se^ent 1, and this may be distinct, but 
commonly it is much less distinct than m A annularis 
Pharynx f very similar to A annularis 
Hypopygium f very similar to A annularis The leaflets 
of the phallosome Hre of the same general character, and 
serrated in their whole length 
Pupa — ^Undesenbed 

Labva § — ^In general similar to A annularis ^c con- 
spicuously frayed and branches longer than in A pcdlidus , 
oc with the main hair split into two or three, each division with 
long lateral branches, giving appearance somewhat like a broom, 
with a very short handle , pc spht at their base into 5-11 
hr which spread out hke a fan and he in one plane 


* Systematic Ludlow 1902 o, p 128 , 1902 6, p 426 , 1914 a, p 67 ; 
Theo 1907, p 103, 1910 o,p 63, Chnst 1916 a, p 46.-), 1924 6, p 300, 
1924 c, pp 64, 100 , Dyar and Shannon 1925, p 88 , Sur 1928, p 45 ; 
Govell 1928 6, p 1063 

t Phabnx see also Manalang 1929, p 431 

i HYPOPYarDM Christ 1915, p 393 {mmpes) 

§ Laeva Stanton 1915 a, p 166, Chowdh 1928 a p ^9 , 19286 
p- 41 , Iyengar 1929 a, p 642 , Puri 1927, p 514 , 1931, p 213 
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Inner sutural 2-4 br M&nium with the number of teeth 
vanable, usually with three adequate teeth on each side 
of the median tooth and a small tooth further back, some- 
times la cking The shoulder hairs are shorter and basal 
tubercles not so strongly chitinised and conspicuous as m 
A pcUlidus Palmate hairs present on I-VII , leaflets 
deeply pigmented a httle proximal to the distal end, which 
IS fairly hght m colour, the filament about ^ length blade 
Egg — Characters as yet doubtful (vide Christ and Barraud, 
1931, p 177) 

DiSTBtiBtmoN — A phtlippinensts has been recorded only 
from relatively few countries m the Onental Region, but this 
IS probably due to its not havmg been generally recognized 
up to date as distmct from A annularis The following are 
countries m which it is so far known to occur — Phtuppikes , 
Sumatra * * * § , Java t Tonetn J , Cocmsr China , Siam , 
LIalay Peninsula , India and Burma 
In the Indian area recorded from the eastern areas as far 
V est as Bihar (Pumea) and Chota Nagpur, and also from the 
West Coast (Malabar, Konkan, and Mysore) 

Bionomics — A phihppinensis has been found m houses, 
cattle-sheds and stables (Stanton, 1920, Feegrade, 1926, 
Bhamo Ramsay , Sur and Sur , Sweet) 

In the Andamans the species was found breeding by Christo- 
phers, 1912, and by Covell 1927 (Andamans), m nce-fields, 
rush-swamp, and a tank covered with water-weed Feegrade 
(Bhamo, Kyaukpyu), found the larvae in qmet and shaded 
parts of a lake, ends of inundated nullahs and ponds, pools 
and borrow-pits with vegetation Ramsay m Assam gives 
seepage water, tanks, pools, drains, ditches, swamps, borrow- 
pits nce-fields, and grassy edges of very slowly runnmg 
streams 

Relation to Disease — ^No evidence 
42 Anopheles pallidas Theo , 1901 § (Fig 51, 5/, 7 6 ) 

Theo , Mono Cul i, p 134, 1901 {.A fuhgtnostis var pallida) 
Tyra-noc Sambalpur, Onssa, India Type $ m. Bnt Mus 
foiclen Christ, 1911, Paludi«aa, no 2, p 64 {Neocdha fowhrt) 
Type-loo Amntsar, Punjab, India Type S and $ m 
Bnt Mus Syk by Christ , Ind Med Res Mem no 3, p 65, 
1924 


* Brug and Edwards, 1931 

t Swell and Rodenw , 1932 

J Monn, Pannaud, and Toumanoff, 1931 

§ Systematic Chnst 1911 a,p 6i{fowUn], 1916a, p 465(/oiolenl 
1924 6, p 297. 1924 c, pp 64,100, Sur 1 928, p 45, Dyar and Shannon 

1925, p 88, Soesilo 1932 



310 


ANOPHELIMl 


AdtjIiT — ^V ery similar to A annularis, but general 
coloration brown in place of black and with hghter wmgs 
The stemopleuron has a considerable number of pale scales 
The markmgs of the wing show more extended pale areas , 
vem 5 has no dark spot m its middle portion, subcostal 
spot not bndged by dark on vein 1 , base of costa often 
more pale than dark Between ^ and half of segment 2 of hind 
tarsus is pale, and there is never any trace of a pale inter- 
ruption on the tarsus above the extended pale area, 
i e , segment 1 of hind tarsus is entnely devoid of any trace of 
apical banding The abdomen usually shows some scales 
from segment 4 onwards, rather as in A stephensi, the amount 
of scahng present and the number of segments affected being 
variable The venter has scattered broad white scales on 
most segments, and there is a conspicuous scale-tuft at apex 
of segment 7 m She male 
Pharynx very similar to A annularis 
Hypopygtum * * * § very similar to A annularis , leaflets 
about five on each side, serration in full extent, possibly 
somewhat smaller and narrower than in A annularis 
(0 045 mm ) 

Pupa — Undescnbed 

Labva t — Very similar to A annularis, but inner clypeal 
hairs more chitimsed, with somewhat more numerous, though 
shorter, branches, and these tending to become plumose 
on distal fourth oi hair , mam portion of oc commoiy spht 
into 2 or 3 , pc with 2-5 hr (usually 3) , inner sutural with 
3-8 br (usually 5) , mentum with mne teeth, the posterior 
three m each row adequal, the anterior one somewhat smaller , 
palmate hair on thorax better developed , palmate hairs 
well developed on segments II-VII, that on segment 1 poorly 
developed 

Egg J — ^Differing from A annularis only in that the 
floats are noticeably very smooth , float-ridges possibly 
slightly broader, with the number not exceeding 18 
Disteibution — O utside the Indian area recorded only 
from Siam^ and SumatbaH, probably existmg, but as yet 
unrecognized, in many areas 

In the Indian aiea recorded from locahties throughout 
Upper and Lower Burma, the greater part of the Penmsula 
and Ceylon, but not north or west of Amritsar and Gujranwala 


* HYpQPYoitrM Christ 1916, p 393 

t Labva Kenrick 1911 p 65 , Iyengar 1929 o, p 641 ; Puri 1927, 
p 513, 1928 6, p 621, 1931, p 209 

i Epo Ghnst and Barraud 1931, p 177 

§ Barraud and Christ 1931, p 277 
y Swell and Bodenw 1932, p 173 
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in the Punjab, from Rajputana, Kathia-vrar, Smd, or Balu- 
ciiistan \ 

BiONoancs — ^Is taken in houses, cow-sheds etc , {Kenrici, 
1915 Goierdhan, 1912 , Basu , jSwr and Sur Sweet), 
but especially abundantly in some places in stables and 
cow -sheds {Gill and B Singh, 192u) 

The breeding places are in general somewhat similar to 
those of A annularis, and are recorded as lake-margins 
(Annandale and Kemp) ditches and ponds with vegetation 
[Iyengar, 1926), .ind also in siiallow pools in beds of small 
streams and sn ill ponds with vegetation along the edges 
[Pun, 1931) The species, m Central India at least, shows 
a special relation "n rice cultivation, the larvie being found 
III the rice-fields jnemselves, collections of water in embanked 
fields and ditches in the neighbourhood of nee cultivation 
[Kouick, 1914) 

llEHTiox TO Disease — ^No expenmental work has been 
done with the species, and the only authentic record ol 
infection in nature is the finding of oocysts m two specimens 
in the ^'handa Dist of the Central Provinces by Goverdhan 
quoted by Covell 

43 Anopheles pulcherrimus Theo , 1902 * (Fig 52 ) 

Theobald, Proc Bo^i Sot Ki\, p 369, 1902 [A pulclierrimtts) 
TiPt-LOC Lahore I’uiijab, India Type described, from 
3 $$ , tvpe in iJnt Mus Also described by James, Sci Mem 
no 2 p 48, 1 902, from same locality , under same name, but 
Theobald’s desiriptioii has precedence (see Christ , 1924 c, p 69) 
atropotance Lintltiup. Buss Jomn Trop Med 1924, no 3, p 38 
{A pulc/tfrrimtts \nr atiopotcctice) Type-eoc Azerbaijan, 
Cuuinsus his bt Shiiigarew, Bull Soc Path Exot xis., 
p S‘>7 1926 

Adult $ — Size medium to rather large (length of wing 
2 7-4 4 mm ) 

Head scales of usual tjpe, with a large pale vertical area , 
vertical chiet® white, the anterior ones fomung cluster 
of about twelve flattened chsetse, making a conspicuous 
frontal tuft , ocular scales broad, fomung dense overlappmg 
hne bioad oval scales carried forwards m middle Ime 
Antenna with numerous small white scales on torus , first 
five or so flagellar segments with white scales Palpi shaggy, 
especially in basal part apical segment long, about half 
or more preapical, index 0 5-0 6 , with four w'hite bands 
mcluding the pale apex 


* Systematic Theo 1902, p 369, 1903, p 107, James and Liston 
1904 p 86,1911, p 116, Edw 1921 6 , p 277. 1926, p 279, Martini 
1930. p 182 See also Vassiliev 1913 , Christ 1916 a p 476, 1924 
pp 68, 102, S4gu} 1924, p 103 
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Pharynx filament rather long, broad, flat, tapering 
to pomt, •without spicules , lateral teeth large , crest -with 
double row of spmes, bifid in posterior "view 
Thorax •with some pale scales at apex and on basal posterior 
aspect of apn Mesonotum greyish, with lateral areas and 
foBsse not noticeably darker , the whole area, including the 
fossse and lateral areas, evenly covered "with broad, oval, 
almost orbicular, dull, opaque white scales, a conspicuous 
hne in front of ■wmg-roots and lateral tufts on the promontory, 
with numerous dark scales on face of promontory Pleurae 
•with conspicuous patches of broad white scales on stemo- 
pleuron, mesepimeron, and elsewhere , spiracular hairs 
replaced by tuft of white scales 

W%ngs as in fig 52, 1 , base of costa with two dark accessory 
spots , vein 6 usually -with three dark spots , apex of 'wing 
pale to and including vein 3 , an extra fnnge-spot between 
vems 5 2 and 6 , border scales and fringe pale from a little 
internal to vem 6 

Legs ■with front femora very shghtly svfoUen in basal half 
Femora on all legs pale beneath, front pair mainly pale, with 
dark specklmg , middle pair dark above, "with a white streak 
and a conspicuous oval spot on anterior aspect towards 
apex , hind pair with a similar but smaller spot , all with a dark 
ring near base about equal to diameter of part Tibue 
mainly pale, "with a black streak and dark towards apex, 
but actual apex on mid- and hmd tibise pale First tarsal 
joint mamly pale, darker at ends, front tarsus apically 
banded on 1-3, imd on 1-2 and hind tarsi ornamented as 
shovTi, with last three and from one-half to one-third of the 
preceding contmuously pale 

Abdomen with dorsum of all segments (includmg I) densely 
covered with broad, white, battledore-shaped scales, some 
erect black scales of similar type at corners of teigites forming 
small but conspicuous tufts, those on middle segments most 
prominent Stermtes and pleurae similarly covered Cerci 
densely tufted ■with scales 

Adult (J — ^In general as in $ Antenna ivith a few black 
scales on first flagellar segment Palpi ornamented as 
sho'wn in figure , marginal hairs forming a row lour or five 
deep on either side of seg 4 Coxites with numerous scales 
Hypopygium* harpago with apical hair at least half 
as long again as club, with a small hair only between it and 
club and two somew^t larger hairs internal to apical hair , 
haipago with numerous small hairs at apex ns well as on 
inner aspect Phallosome somewhat over ^ length of coxite , 
devoid of leaflets 


* HyronrciuM Chnst 1916. p 39“^ 



A j»ilcherT7mu8 

1 Winpr of $ i siandaril scale 2 S ? palp, satnc scale 

3 Pharyngeal teeth (a) anterior \je-w of cone , (6) same, lateral 
view, one row of crest-spines only shown , (c) postenor mow of 
crest 4 Legs (a) front legs (6) mid-femur, (c) hind leg 
5 Segments III-VI of abdomen, showing scaling 6 Apex of har- 
pago 7 Apes, of phallosome 8 Clypcal hairs of larva 9 Leaflets 
of palmate hair 10 Spiracles and median plate of scoop 
(8-10 after Pun ) 
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Pupa * — Paddle external border with long, fine, sharp 
spines on posterior half extending to posterior border and 
followed by short distance of fine scattered hairs which do 
not pass the paddle-hair Paddle-hair long, curved , acc 
hair simple 

Spine (Vni) about half segment (V- v'!!) \ to half 
segment or somewhat more (III-IV) smfll, blunt Acc 
hair 1-3 br 

Hair B (III- VII) branched 

Hair C (V-VII) simple, longer than segment (III-IV) 
branched, half to f segment C' (VI) simple 

Larva f — Glypeal hairs ic with fine lateral branches 
in distal Wo-thirds , oc a httle more than half length inner, 
ending in 4-12 adequal br , pc half length outer, 1-4 br. 
Antenna with hair arising length of antenna from base , 
tcrmmal hair branched , inner distal truncated edge of 
antenna produced into spinous projection Mentim with 
four teeth on either side of median tooth, the anterior three 
adequal and equidistant 

Shmdder hairs both haurs blanched, not very stout , 
inner very variable in size and with or without a well-marked 
basal tubercle MetcUhoiacic hair no 1 forming fairly well- 
developed palmate hair Pleural hairs as given for the 
group , dp 1 with one or two lateral branches on one side 

Pidmate hairs well developed on Hr- VII , that on I poorly 
developed leaflets deeply pigmented at ends, the filament 
about as long as the blade, the shoulder indentations fairly 
deep and aggregated Lateral kaiis on IV-VI long, slender, 
3-5 br , that on VII very short, with 4-5 br Tetgal plates 
small spc poorly developed , nips produced on each “^ide 
into small processes which nearly touch chitinisation, the plate 
with the pigmented area forming a double band ps hair 
with 6-8 br , 4-5 of wluch are long Pecten with 4 long and 
8-10 short processes 

Egg — Very flat and shallow Upper surface as wide 
as the egg, middle portion not perceptiblj' narrowed, covered 
throughout with small pale punctie Lower surface un- 
ornamented Floats touching margin of dorsal surface, 
but with frill intervening, rather short and occupying only 
about middle half of egg float-ridges about 16, rather regular 
and smooth Prill broad, continued round margin of dorsal 
surface and striated anteriorly and posteriorly, part lying 
over floats unstriated, somew'^hat narrower and transparent 


* Pupa Vassiliev 1913 , Senevet 1931, p 41 

t Larva Stcjih oiwl Chnst 1902 6 p 9 , James and Liston 1904. 
p 87, 1911, p 118, Vassihev 1913 . Montchadskj 19.10, p 553 (spir 
app ) , Pun 1928 b, p 523 , 1931, p 216 

t Ego Stoph and Christ 1902 6. p 9, Vnssiliev 1913, Christ and 
Barraud 1931, p 180 
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Identification — ^This species cannot be confused with 
any other m the Indian area owing to the densely scaly 
abdomen ivith conspicuous projecting lateral tufts The 
only other species in the Indian fauna which maj approach 
this condition is A phibppinensis, w'hich does not occur 
in the same districts, and has the legs quite difEerently marked 
Distribution — A pulchemmus has a distribution w'hich 
includes the great alluvial basins of the Tigris and Euphrates, 
the Oxiis, the Sjt Darya, and the Indus It has been recorded 
Irom Caucasus (Azerbaijan) , Mesopotamia , Persia , Tur- 
kestan (Transcaspia, Taschkent, Samarkand, Fergana) , 
Bokhara, NW India 

In the Indian area it is recorded from numerous locahties 
in the North-West, including Baluchistan, the N W Frontier 
Province, Smd, Gujarat, the Punjab, and the western Umted 
Provmces 

Bionomics — A pulchemmus is found in houses, cattle- 
sheds, tents, barracks, etc , often in very large numbers 
{Vasstliev , Christ and Shortt , Richmond and Mendts) 
In the Punjab it is commonly found resting in situations 
that are hghter than those selected bj’' other species, c g , 
verandahs It feeds on man and ammals and may attack not 
only at mght or m the evening, but viciously by day, being 
a very bold feeder it also commonly attacks m the open 
{Christ and Shortt , Patton . Vassiliev , Brodsh,)_ 

It breeds m Mesopotamia especially in open weedy water 
and IS found everj^vhere in the larger swamps {Christ and 
Shortt), also m stagnant collections with vegetation, sometimes 
brackish {Patton , Barraud, 1920), and in Turkestan in rice- 
fields and pools formed by subsoil water {Vassiliev) It is 
a powerful flier and appears often to be earned long distances 
on the ivind, since it frequently occurred m numbers in Meso- 
potamia following dust-storms, and has been taken on board 
ship 15 J miles from the nearest land {Wnght, 1918) It is 
stated to be attracted by hght {Vassiliev, Inndtrop, 1925) 
In Taschkent it hibernates m the larval stage {Khodulnn) 
Relation to Disease — ^The species has been mfected 
witli B T to the sporozoite stage, and has been found mfected 
m nature in Central Asia , also by Covell and Baily m Sind 
(5 gut infections in 453 dissected) 


/ 
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PART IV.— BIBLIOGRAPHY. 


Sedtona 

A List of Recent important Publications dealing with Indian Ano- 
phelini 

B List of Catalogues, Keys and certain General Works of a similar 
nature dealing n ith Indian Anophelnli , these are not quoted in 
the footnote references cveept for special reasons 

C Bibliogiaphy of Systematic References to Indian Species 

D List of the more important References dealmg with Distribution 
of Indian Species 

E References quoted in the Sections on “ Bionomics ’’ and “ Relation 
to Disease ” 


A — List of Recent important Publications dealing 
WITH Indl4n Anophelini 

Systemaltc 

Synoptic Table for the Identification of the Anophehne Mosquitoes 
of India By Chnstophers, Sinton, Covoll, and Barraud 
Health Bulletm, no 10, 2nd ed 1931 Go\t of India, Central 
Publication Branch, Calcutta Price 4 annas 
Synoptic Tables for the Identification of Ptdl-grown Larv» of the 
Indian Anophehne Mosquitoes By Pun Health Bulletin, 
no 16, 1930 Ditto Pnee 6 annas 
Larvae of Anopheline Mosquitoes, w ith full Description of those of the 
Indian Species By Pun Ind Med Res Mem no 21, 1931 
Thacker, Spink & Co , Calcutta Pnee Rs 11-8-0 
The Eggs of Indian Anopheles, with Descriptions of the hitherto undes- 
enbed Eggs of a number of Species By Christophers and 
Bairaud Records of the Malana Survey of India, ii, pp 161- 
192, 1931 

' DislribtUton 

The Distiibution of Anophehne Mosquitoes in India and Ceylon 
By Covell Ind Med Rea Mem no 5, 1927 Thacker, Spink 
and Co , Calcutta Pnee Rs 3-8-0 ' 

Ditto Additional Records By Covell Records of the Malana 
Survey of India, ii, pp 225-268, 1931 
The Distnbution of Anopheline Mosquitoes in India By Covell 
Health Bulletin, no 17, 1931 Govt of India, Central Pub- 
lication Branch, Calcutta Pnee i annas 


Infectimty 

A Gntical Review of the Data recorded regarding the Tranmussion 
of Malana by the different Species of Anophdes , wiw notes 
ftn Distribution, Habits, and Breeding-places Bv Covdl Inn 
Med Res Mem no 7, 1927 Thacker, Spink and Co , Calcutta 
Price Rs 3-4-0 

I 
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The Present State of our Knowledge regarding the Transmission of 
Malaria by the different Species of Anopheline Mosquitoes 
By Covell Records of the Malaria Survey of India, ii, pp 1-48, 
1931 

Technique 

Instructions for collectmg and forwarduig Mosquitoes Health 
BuUetm, no 13, 1927 Govt of India, Central Publication 
Branch, Calcutta Price 2 annas 

How to do a Mosquito Survey By Christophers, Sinton, and Coveil 
Health Bulletm, no 14 2nd ed , 1931 Ditto Price 10 annas 

Anti-MosqmU) 3Ieasutes 

Anti-Mosquito Measures, with special reference to India By Covell 
Health Bulletm, no II, 2nd ed , 1931 Ditto Price 5 annas 

B — Ijst of Catalogites, Keys, aed ceetain GtEneral 

WOKKS OF A SIMILAB EATtTRE DEALING WITH INDIAN 

Anopheuni 

(These are not quoted m the footnote references, except for special 
reasons For full i-eferences, with titles, see main Bibliography.) 

AncocE — JOum Lond Sch Trop Med ii, p 153, 1913 
BIiANchasd — Les Moust 1905 
Bhtijtetti — ^R ec Ind Mus i, p 297, 1907 

Ibid IV, p 403, 1912 

Ibid xvii, p 1, 1920 

Christophers — ^Ind Joum Med Res in, p 454, 1916 
Christophers, Sintoh, and Coveei. — Synoptic Table (Health Bull 
no 10), 1927 

Giles — ^Handb , ed 1, 1900 

Ibid ed 2, 1902 

Ibid Revision, 1904 

Patton and Cragg — Textb Med. Entom p 220, 1913 
Puri — ^Ind Joum Med Res xvi, p 519, 1928 (larva) 

Sjnoptic Table (Health Bull no 16), 1930 (larva) 

Senior White — Cat Indian Insects, pt 2, 1923 
Strickland — Short Key Anoph Mosq Malaya, 1913 

Short Key Larvie Malaya, 1915 

Short Key, both sexes, 1925 

Strickland and Chowdkory — Illustratod Koy Larv®, India Ceylon, 
and Malaya, 1927 

Ditto, India to the Antipodes, 1931 

For hMynty the following works on the pharynx are not repeated 
in the footnote references, but should bo understood to refer to 
practically all the Indian species — 

Sinton and Covell — Ind Joum Med Res xv, p 301, 1927 
Barraud and Covell — Ibid xv, p 671,1928 
Trans 7th Cong F 13 A T M 1927, in, p 98-102, 1929 
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C — ^Bibliogbapbt of Systematic Rbfbbences to 
Indiae Species * 

Adze 1911 [Tnth GtIli. and Kbishsta Bao] — B eduction of Palpal 
Bands in A maculatua Paludism, no 3, p 64 
Alcoce, a 1913 a [with S L M JSuiimbbs] Remarks on the 
Systematic Position of Anophdes atnenats Wiedemann Joum 
Lond Sch Trop Med u, p 101 

1913 6 — Synopsis of the Anophelme Mosqmtoes of Afnca 

and of the Oriental Region Ibtd u, p 153 
Baini Pbashad 1918 — ^The Description and Life-history of a new 
Species of Anopheles that breeds m Holes m Trees Rec Ind 
Mus XV, p 123 {A annandalei) 

Baisas, F E 1931 a — ^The barbtroatns-hyrcamta group of the 
Phihppme Anopheles Phil Joum Sci xhv, p 425 

1931 6 — ^The Morphology of some Phihppme Anophdes Rev 

Filipma de Med y Farm xxu (unpaged) 

Banes, C S 1906 — ^A List of Phihppme Culicidse, with Descriptions 
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THE DISTRI3UTI0N OP ANOPHELINE MOSQUITOES 

IN INDIA, 

GIVING Subdivisions and Districts from 

WHICH recorded 

[Taken, with Government’s and the Author’s permission, from ‘ Health 
Bulletm, No 17 (Govt of India) the Distribution of Anophe- 
hne Mosqmtoe^ m India,’ by Major G Covell, Part I For 
subdivisions, see accompanymg map (Eg 53} , for districts, see 
District Map of India, published by Survey of India For 
actual localities from which recorded m the districts, see Covell’s 
Memoir and Supplement For all ordmary purposes the district 
gi\es sufficiently adequate mformation regarding distribution ] 


acamtus 

Andamans Assam Cachar, Darrang, Goalpara, Katorup, 
Lakhimpur, Nowgong, Sibsagar, Sylhet Bengal Backer- 
gunge, Bogra, Burdwan, Calcutta, Chittagong, Dacca, Dar- 
]eelmg, Dinajpur, Pandpiur, Hooghly, Howrah, Jessore, 
Khulna, Malda, Murshidabad, Na(ka, Noakhah, Bangpur, 
Tippera, 24-Farganas Bihar Pumea Burma, Lower 
A%ab, Kyaukpyu, Salween Burma, Upper Bhamo, 

Hsipaw State, North Hsenwx State, Upper Chmdwin, Yaung 
Hwe State C P East Baipur C P West Hoshanga- 
bad, Jubbulpore Ceylon Konkan Savantvadi State 
Madras Coast N Kistna, Vizagapatam Malabar 
Travancore State Mysore State Bangalore, Chitaldrug, 
Kadur, Mysore U P East Gorakhpur 


aitkem 

Andamans Assam Cachar, Darrang, Khasi and Jamtia 
Hills, Lakhimpur, Sibsagar Bengal Darjeehng, Jal- 
paiguri Burma, Upper North Hsenwi State, Upper 
Chmdwin, Yaung Hwe State Chota Nagpur Singhbhum 
Konean North Kanara, Savantvadi State Madras Coast 
N Vizagapatam Madras S E Coimbatore, Madura, 
Nilgins, North Axcot Malabar Coorg Province, Malabar. 
Mysore Si^te Kadur 
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AHOrHEUNI 


attkem var bengalensis 
Bengai. Darjeeling. 

annandalei 

Assam Cachar, Khasi and Jamtia Hills Bengal 
Darjeeling Ceylon 

annandalei vai interruptus, 

Bengal Darjeeling 

annularis {fuhgmosus) 

Assam Cachar, Darrang, Goalpara, Kamrup, Khasi and 
Jaintia Hills, Lakhimpur, No%vgong, Sibsagar, Sylhet Ben- 
gal Backergunge, Birbhum, Bogra, Burdwan, Calcutta, 
Chittagong, Coocli Behar State, Dacca, Darjeehng, Dmajpur, 
Faridpiir, Hooghly, HoTvrah, Jalpaiguri, Jessore, Khulna, 
Malda, IVLdnapur, Murshidabad, Mymensiilgh, Nadia, Noa- 
khali, Pabna, Rajshahi, Rangpur, Tippera, 24-Parganas 
Behar Aniraoti, Yeotmal Bihar Bhagalpur, Darbhanga, 
Gaya, Patna, Purnea, Santal Parganas, Shahabad Bombay 
Deccan Belgaum, Dharwar, Nasik, Poona, Satara Burma, 
Lower Akyab, Kyaukpyn, Myaungmya, Rangoon, Salween, 
Thaiawaddy Burma, Upper Bhanio, Hsipaw State, Katha, 
Magwe, Mandalay, Minbu, Myitkyina, North Hsenwi State, 
Putao, Uppei Chindwm, Yanietlun, Yaung Hwe State 
Central India E Rewar State (Baghelkand Agency) 
Central India W Bhopal State, Gwalior State, Indore State 
C P East Raipur C P West Balaghat, Betul, Bhan- 
dara, Chhindwara, Damoh, Hoshangabad, Jubbulpore, Mandla, 
Nagpur, Narsinghpur, Saugor, Seoni Ceylon Chota 
Nagpur Hazaribagh, Ranchi, Singhbhum Delhi 
Province Gujarat Ahnicdabad, Baroda State, Daman, 
Gohelwar, Jhalawar, Kaira, Palanpur State, Surat Hydera- 
bad South Atraf-i-Balda Kashmir Konkan Bombay 
City, Goa, Kolaba, North Kanaia, Salsette Island, Savantvadi 
State Madras Coast N Ganjain, Nellore, Vizagapatam 
Madras Deccan Anantapur, Bellary, Cuddapah, Kunool 
Madras S E Chmgleput, Coimbatore, Madras City, North 
Arcot, Salem, South Arcot, Tanjore Malabar Coorg 
Province, Malabar, Travancore State Mysore State 
Bangalore, Chitaldrug, Kadur, Mysore Nepal N W F P 
Chitral State, Hazara, Kohat, Peshawar, Swat Territory 
Orissa Aiigul, Cuttack, Patna State, Pun, Sambalpur 
Punjab E & N Ambala, Amntsar, Attock, Ferozepore, 
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Gujranwala, Gu]rat, Gurdaspur, Gurgaon, Hissar, Hoshiarpur, 
Jhelum, Jullundur, Kangra, Kapurthala State, KAmal, 
Lahore, Patiala State, Rawalpindi, Rohtak, Sialkot, Simla 
Punjab S W Mianwah, Montgomery, Multan, Muzaffargarh 
Rajputana E Ajmer-Merwara Province Sind Hydera- 
bad U P East Allahabad, Basti, Benares, Ca^vnpore, 
Eyzabad, Ghazipur, Gorakhpur, Jaunpur, Lucknow U P 
West Agra, Bareilly, Bijnor, Dehra Dun, Farrukhabad, 
Meerut, Moradabad, Muttra, Muzaffamagar, Nairn Tal, 
Pihbhit, Saharanpur, Shahjahanpur Waztristan Bannu 
Area, Derajat Area 


barbirosins 

Andamans Assam Cachar, Darrang, Goalpara, Kamrup, 
Khasi and Jaintia Hills, Lakhimpur, Nowgong, Sibsagar 
Bengae Backergunge, Bankura, Bogra, Burdwan, Calcutta, 
Chittagong, Dacca, Darjeeling, Dinajpur, Cooch Behar State, 
Faridpur, Hooghly, Howrah, Jalpaiguri, Jessore, Khulna, 
Malda, Midnapiu-, Murshidabad, Mymensmgh, Nadia, Noak- 
hah, Pabna, Rajshahi, Rangpur, Tippera, 24-Parganas 
Bihae Bhagalpur, Darbhanga, Patna, Purnea Bombay 
Deccan Belgaum, Dhanvar, Nasik, Poona, Sholapur 
Bubma, Lower AJ^ab", Hanthawaddy, Kyaukpyu, Insem, 
Rangoon, Salween, Tharawaddy Burma, Upper Bhamo, 
Hsipaw State, Katha, Alandalay, IVImbu, Myitkyma, North 
Hsenwi State, Thayetmyo, Upper Chind>vm, Yamethm, 
Yaung, Hwe State Centbae India W Bhopal State, 
Indore State C P West Betul, Bhandara, Damoh, 
Hoshangabad, Jubbulpore, Mandla, Nagpur, Saugor Ceyeon 
Chota Nagpur Hazaribagh, Singhbhum Deehi Prov 
Gujarat Baroda State, Daman, Diu, Surat Konkan 
Bombay City, Goa, Kolaba, North Eanara, Salsette Island, 
Savantvadi State Madras Coast N Godaveri, Nellore, 
Vizagapatam Madras Deccan Annantapur, Bellary, 
Cuddapah, Kumool IMadras S E Chingleput, Coimbatore, 
Madras City, Madura, Nilgins, North Arcot, Salem, South 
Arcot Malabar Coorg Provmce, Malabar, Tiavancore 
State Mysore State Bangalore, Chitaldrug, Kadur, 
Mysore Punjab E & N Amritsar, Ferozepore, Gurgaon, 
Karnal, Lahore U P East Ballia, Cawnpore, Ghazipur, 
Gonda, Gorakhpur UP West Agra, Bareilly, Bijnor, 
Meerut, Moradabad, Naim Tal, Pihbhit, Saharanpur, Shah- 
jahanpur 


barbirostris var ahomi 
Assam Lakhimpur 
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hananmm 

9 

Kashmir, ; PuKJAB E & N * Ambala, Kangra, Bawal- 


pindi, Sunla 


cvlicifactea 


Assau: Cachar, Goalpara, Kamrup, Ehasi and Jaintia 
Hills, Lakhimpur, Nowgong, Sibsagar Balttchistak : 



Loralai, Quetta-Fishm, Zbob Bengal Birbhum, Bogra, 
Burdwan, Calcutta, Dacca, Darjeebng, Dmajpur, Hffwrali, 
Jalpaigun, Jessore, Khulna, Malda, Murshidabad, Nadia, 
Fabna, Bajshahi, Bangpur, 24-Farganas Bbbae Amraoti, 
Yeotmal Bihab Bhagalpur, Champaran, Darbhanga, 
Gaya, Fatna, Furnea, Santal Farganas, Shahabad Bombay 
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Deccan Ahmednagar, Belgaum, Dharwar, Khandesh West, 
Nasik, Poona, Satara, Sholapur Buema, Lowee Salween 
Buema, Uppee . Bhamo, Hsipaw State, Katha, Magwe, 
Mandalay, Mmbu, Myitkyina, KTortli Haenwi State, Thayet- 
myo, Upper Chindwm, Yamethin, Yaung Hwe State 
■Centead India E Rewah State (Baghelkand Agency), 
Bundelkand Agency Centeal India W Bhopal State, 
Gwahor State, Indore State C P East Bilaspnr, Raipur 
C P West Balaghat, Betul, Bhandara, Chhindwara, Damoh, 
Hoshangabad, Jubbulpore, Mandla, Nagpur, Narsmghpur, 
Nimar, Saugor, Seoni Ceylon Chota Nagptje Hazari- 
bagh, Ranchi, Singhbhum Delhi Peov Gujaeat Ahmeda- 
bad, Baroda State, Daman, Gohelwar, Halar, Jhalawar, 
Karra, Palanpur State, Sorath, Surat Hydeeabad N 
Aurangabad Hydeeabad S Atraf-i-Balda Kashmie 
Kohala Konkan Bombay City, Goa, Kolaba, North 
Kanara, Salsette Island, Savantvadi State, Thana Madeas 
Coast N Ganjam, NeUore, Vizagapatam Madeas Deccan 
Anantapur, Bellary, Cuddapah, Kurnool Madeas S E 
Chingleput, Coimbatore, Madras City, Madura, Nilgiris, 
North Arcot, Salem, South Axcot, Triohinopoly MLalabae 
Coorg Provmce, Malabar, Travancore State Mysoee State 
Bangalore, Chitaldrug, Kadur, Mysore Nepal NWFP 
Hazara, Kohat, Peshawar, Swat Territory Oeissa Angul, 
Cuttack, Mayurbhanj Sfate, Patna State, Puri, Sambalpur 
Punjab E & N Ambala, Amntsar, Ferozepore, Gujranwala, 
Gujrat, Gurdaspur, Gurgaon, Hissar, Hosiarpur, Jhelum, 
Jind State, Kangra, Eapurthala State, Eamal, Lahore, 
Ludhiana, Patiala State, RawaJpmdi, Rohtak, Sialkot 
Punjab S W Dera Ghazi Khan, LyaUpur, klianwali, 
Montgomery, Multan, Muzaffargarh, Shahpur Rajputana 
E Ajmer-Merwara Province, Udaipur State Sind 
Hyderabad, Karachi, Larkana, Nawabshah, Sukkur, Thar 
and Parkar, Upper Sind Frontier U P East Baiba, 
Basti, Benares, Fyzabad, Gonda, Goraklipur, Jaunpur, 
Lucknow U P West Agra, Bareilly, Bijnor, Dehra 
Dun, Etawah, Farrukhabad, Meerut, Moradabad, Muttra, 
MuzaSarnagar, Naim Tal, Pihbhit, Saharanpur Wazieistan 
Baniiu Area, Derajat Area 

cuhciformis 

Konkan Goa, North Kanara, Savantvadi State jVLadeas 
S E Nilgiris Malabar Malabar 

dihall 

Baluchistan Qwetta-Pislnn, Zhob NWFP Kohat 
Punjab E & N Jhelum Wazieistan Bannu Area 
Derajat Area 



350 


ANOPHBLINI 


fiuviatihs {listomt) 

Assam Cachar, Goalpara, Kamrup, Khasi and Jaintia 
Hills, Laklumpur, Nowgong, Sylhet Baluchistan Loralai, 
Quctta-Pishm, Zhob Bengal Bogra, Burdwan, Calcutta, 
Cooch Behar Sfate, Darjeebng, Dmajpur, Hooghly, Jal- 
paigun, Malda, Murshidabad,_ Nadia, Rajshalu, Rangpur, 
24-Parganas Bekah Amraoti Bihar Champaran, 
Darbhanga, Purnea Bombay Deccan Belgaum, Dharwar, 
Kliandesh West, Nasik, Poona, Satara, Sholapur Burma, 
Lower Akyab Burma, Upper Hsipaw State, Mandalay, 
North Hsenwi State, Yaung Hwe State Central India E 
Rewah State (Baghelkand Agency) Central India W 
Indore State C P West Balaghat, Betul, Bhandara, 
Clihmdwara, Hoshangabad, Jubbulpore Mandla, Nagpur, 
Nimar, Saugor Ceylon Chota Nagi^ur Hazaribagh, 
Ranchi, Singhbhum Delhi Prov Gujarat Baroda 
State, Daman, Dm, Halar, Kaira, Surat Hyderabad N 
Aurangabad Kashmir Konkan Bombay City, Goa, 
Kolaba, North Kanara, Salsette, Savantvadi State Madras 
Coast N Nellore, Vizagapatam Madras Deccan Anan- 
tapiir, Bellary, Cuddapah, Kurnool Madras S E Chingle- 
put, Coimbatore, Madras City, Madura, Nilgiris, North 
Arcot, Salem, South Arcot Malabar Coorg ProYince, 
Malabar, Travancore State Mysore State Bangalore,, 
Chitaldrug, Kadur, Mysore Nepal N W F P Hazara, 
Kohat, Peshawar, Swat Territory Orissa Angul, Kala- 
handi State, Pun Punjab E & N Ambala, Amritsar, 
Gujranwala, Gujrat, Gurdaspur, Hoshiarpur, Jhelum, Kangra, 
Kapurthala State, Karnal, Lahore, Ludhiana, Patiala State, 
Ra-M alpindi Punjab S W Lyallpur, Mianwah, Mont- 
gomery, Muzaffargarh U P East Basti, Ghazipur, Luck- 
now U P West Bareilly, Bijnor, Dehra Dun, Nairn 
Tal, Saharanpur Waziristan Bannu Area, Derajat Area 

gigas (including vars ) 

Ass^vm Cachar, Khasi and Jamtia Hills, Laklumpur 
Bengal Rangpur Burma, Upper Yaung Hwe State 
Ceylon C P West Hoshangabad Gujarat Palanpur 
State Kashmir Madras Madura, Nilgiris N W F P 
Hazara, Peshawar Punjab E & N Ambala, Chamba 
State, Gurdasput, Kangra, Karnal, Rawalpmdi, Simla 
U P West Dehra Dun, Garhwal, Naim Tal, Saharanpur 

hyrcaiius var mgerrim/us 

Assam Cachar, Darrang, Goalpara, Kamrup, Khasi 
and Jaintia Hills, Lakhimpur, Mampur State, Naga Hills, 
NoYgong,Sibsagar, Sylhet Bengal Backergunge, Bankura, 
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Birblium, Bogra, Burdwan, Calcutta, Cluttagong, Cooch 

Behar State, Dacca, Darjeeling, Dinajpur, Fandpur, Hooghly, 

Howah, Jalgaigun, Jessore Kliulna, Malda, Midnapur, 

Murshidabad, MjTtiensmgh, Nadia, Noakliali, Pabna, Raj- 

shahi, Rangpur, Tippera, 24-Parganas Bihar Bliagalpur, 

Darbhanga, Gaya, Patna, Purnea, Saran, Slialiabad Bombay 

Deccan Belgaum, Nasik, Poona, Sbolapur Burma, Low’er 

Akyab, Insein, Kj'aukpj’H, Rangoon, Sahveen Tharawaddy 

Burma, Upper Bhamo, Hsipaw State, Katha, Mandalay 

Minbu, Myitkiuna, North Hsemi'i State, Putao Upper 

Chmdwin, Yaung Hwe State Central India W Indore 

State C P East Raipur C P West Betul, Bliandara, 

Hosliangabad, Jubbulpore, Nagpur, Saugor Ceylon Chot\ 

Nagpur Hazaribagh, Ranchi, Smghbhutn. Delhi Prov 

Gujarat Daman, Gohehvar Hyderabad N Aurangabad 

Konkan Goa, Kolaba, North Kanara Madras Coast N 

Ganjam, Govaveri, N^lore Vizagapatam Madras Deccan 

Anantapur, Bellar}', Cuddapah, Kurnool Madras S E 

Chingleput, Coimbatore, ^Madras Cit 3 ’-, Madura, Nilgins, North 

Arcot, Tanjore Malabar Coorg Province, Malabar, 

Travancore State Mysore State Bangalore, Clutaldrug, 

Kadur, Mysore N W F P Kohat, Peshawar Orissa 

Angul, Cuttack, Kalahandi State, Keonjhar State, Pun, 

Sambalpur Punjab E & N Amritsar, Ferozepore, 

Gujranwala, Gujrat, Kangra, Kamal Lahore Punjab SW 

Dera Ghazi Khan, Multan Sind Hyderabad, Larkana, 

Upper Sind Frontier U P East Balha, Benares, Cawn- 

pore, Fj'zabad, Ghazipur, Gonda, Gorakhpur, Lucknow 

UP West Bareilly, Dehra Dun, Etawah, Meerut, Morada- 

bad, Muzaffarnagar, Naini Tal, Saharanpur, Shahjahanpur 

Wazirtstan Bannu Area 
% 

insulcefionim 

Bengal Darjeeling Ceylon Konkan North Kanara 

jamcsi 

Assam Cachar Bengal Chittagong Darjeehng Bcui- 
BAY Deccan Belgaum Dharnar Nasik, Poona Burma 
Lower Insein C P West Bliandara Ceylon Ckota 
Nagpur Singhbhum Konkan Bombaj' Citj-, Goa 
Kolaba, Noith Kanara, Salsette Island, Savantvadi State 
Made \s Coast N Nellore, Vizagapatam Madra« Deccan 
Anantapui Madras S E Chingleput Madras City, 
Madura, Nilgiris, North Arcot, Tanjoie Malabar Coorg 
Pro\Tnce, Malabar, Travancore State Mysore State 
Bangalore, Chitaldrug, Kadur, Mj’sore OrisSA Cuttack 
Keonjhar State 
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AlTOPHEIimi 


jeyponensis 

Assam Cachar, Khasi and Jaintia Hills, Sylhet Bekoal 
Jalpaiguri Bubma, Upper Bhamo, Katha, Mandalay, 
Upper Chindwin, Yaung Hwe State Central India E 
Rewah State (Baghelkand Agency) Central India W 
Indore State CP West Jubbulpore Chota Nagpur 
Hazanbagh, Ranchi, Singhbhnm Gujarat Baroda State 
Konkan Kolaba, North Kanara Madras Coast N 
Nellore, Vizagapatam Madras Deccan Bellary Madras 
S E Coimbatore, Madura, Nilgiris, Salem Malabar 
Coorg ProAunce, Malabar, Travancore State Mysore State 
Bangalore, Chitaldrug, Kadur, Mysore UP West Nairn 
Tal 

karivan 

Assam Cachar, Sylhet Bengal Jalpaiguri Bihar 
Purnea Bombay Deccan Belgaum, NasiJc Burma, 
Lower Kyaukpyu Ceylon Chota Nagpur Smghbhum 
Konkan Goa, Kolaba, North Kanara, Savantvadi State 
Madras Coast N Vizagapatam Madras Deccan 
Bellary Madras S E Coimbatore, Nilgnis, Tinnevelly 
Malabar Coorg Province, Malabar, Travancore State 
Mysore State Bangalore, Kadur, Kolar 

Kochi 

Assam Cachar, Darrang, Goalpara, Kamrup, Khasi 
and Jaintia Hills, Lakhimpur, Nowgong, Sibsagar, Sylhet 
Bengal Dacca, Darjeeling, Jalpaiguri Burma, Lower 
Kyaukpyu, Salween Burma, Upper Hsipaw State, Katha, 
Magwe, Myitkyina, North Hsenwi State, Upper Clundwin, 
Yamethin 

levcosphyrus 

Andamans Ass\m Cachar, Kamrup, IChasi and Jaintia 
Hills, Lakhimpur, Nowgong, Sibsagar Bengal Darjeehng, 
Jalpaiguri Burma, Lower Kyaukpyu Burma, Upper 
Upper Chindwm Ceylon Konkan Goa, North Kanara, 
Savantvadi State Madras S E Coimbatore, Nilgins 
Malabar Coorg Province, Malabar Mysore Kadur 

Imdesayi 

Assam Khasi and Jaintia Hills Baluchistan Quetta- 
Pishin Bengal Darjeeling, Jalpaiguii Kashjhr NW 
F P Kohat, Peshawar, Swat Territory Punjab E & N : 
Ambala, Gurdaspur, Kangra, Rawalpindi, Simla Sikkim 
UP West Almora, Delira Dun, Gaihwal, Naim Tal 
Waziristan Bannu Area 
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Itndesayi var ntlgirtciis 

I VTA-n'RAs Deccan Anantapur Madkas S E. . Madura, 
Nilgins 

rrutcvlatus and var willmori 

Assam Cacliar, Darrang, Goalpara, Kamrup, Kiiasi 
and Jamtia Hills, Lakhimpur, Naga Tfalls, Nowgong, Sibsagar, 
Sylhet Bengal Darjeeling, Jalpaignn, Rangpur Bombay 
Deccan Belgaum, Nasik, Poona Bubma, Lowes. Kyank- 
pyu, Salween Bubma, Uppeb Bhamo, BLsipaw State, 
Katha, Mandalay, Myitkyma, North Hsenwi State, Upper 
Chindwin, Yaung Hwe State Centbal India E Rewah 
State (Ba^elkand Agency) C P West Balaghat, Betul, 
Bhandara, Hoshangabad, Jubbulpore, Nagpur Ceylon 
Chota Nagpub Ranchi, Singhbhum Kas htwtr. Konkan 
Goa, Kolaba, North Kanara Madbas Coast N Vizaga- 
patam Madbas De/3CAN Bellary Madbas S E Coim- 
batore, Nilguris, North Arcot, Salem Malabab. Coorg 
Province, Malabar, Travancore State Mysobe State 
KAdur Nepal N W P P Chitral State, Hazara, Kohat, 
Peshawar, Swat Territory Obissa Kalahandi State, Keon- 
jhar State Punjab E & N Ambala, Gurdaspur, !^ngra, 
Karnal, Lahore, Patiala State, Rawalpmdi UP West 
Almora, Dehra Dun, Naim Tal, Saharanpur Wacthts tav 
Bannu Area, Derajat Area 


majidi 

Bengal • Darjeeling, Jalpaiguri Malabab Coorg Pro- 
vince, Malabar Mysobe State Kadur 

minimus 

Assaai Cachar, Darrang, Goalpara, Kamrup, Kliasi 
and Jaintia Hills, Lakhimpur, Nowgong, Sibsagar, Sylliet 
Bengal Bogia, Coocli Behar, Darjeehng, Dmajpur, Jal- 
paiguri, Jessore, Malda, Nadia, Rajshahi, Rangpur, 24-Par- 
ganas Bihab Purnea Bubma, Loweb Salween Bubma, 
Uppeb Hsipaw State, Katha, Magwe, Mandalay, Mmbu, 
Myitkyma, North Hsenwi, Upper Chmdwm, Yamethm, 
Yaung Hwe State Chota Nagpub Ranchi Smghbhum 
Konkan Savantvadi State jMadbas Coast N Ganjam, 
Vizagapatam Madbas Deccan Bellery, Kumool M^vdeas 
S E Madura, Tanjore ^Ialabab Coorg Province, 
Malabar Mysobe State Bangalore, Chitaldrug Kadur, 
Mysore U P West Naim Tal 

moghulensis 

Baluchistan Qy ctta-Pislnn Bombay Deccan Ahmed- 
n.igar, Belgaum, Nftsik, Poona, Sholapur C P West 

DIPT — ^A'OL lY 2 A 
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Betul, Chhmdwara, Damoh, Hoshangabad, Jubbulpore^ 
Mandla, Nagpur, Nimar, S'augor, Seoni Chota Nagpxjb. 
Banchi Delhi Pbov Gtjjabat Baroda Sbate Konkah 
Bombay City, Kolaba, Salsette Island Madras Coast N : 
Vizagapatam Madras Deccan Bellary M atyr ar S E 
Coimbatore Malabar Malabar NWFP Kohat, Pesha- 
war, Swat Territory Punjab E & N Ambala 

multicoCor 

Balhohistan Persian Frontier, Quetta-Pishin, Zhob 
Wahristan Derajat Area 

palhdus 

Assam Kamrup, Khasi and Jaintia Hills, Sibsagar, 
Sylhet Bengal Birbhum, Burdwan, Cooch Behar State, 
Darjeebng, Fandpur, Hooghly, Jessore, Murshidabad, Nadia, 
Pabna, Rangpur, 24-Parganas Bihar Darbhanga, Gaya, 
Purnea, Shahabad Bombay Deccan Belgaum, Dharwar, 
Sholapur Burma, Lower Salween Burma, Upper 
Mandalay Central India E Rewab State (Bagbelkand 
Agency) Central India W Bhopal State, ^Gwalior 
State, Indore State C P East Bilaspur, Chanda, Drug, 
Raipur C P West Balaghat, Betul, Bbandara, Chbmd- 
wara, Hoshangabad, Jubbulpore, Mandla, Nagpur, Narsingh- 
pur, Saugor, Seoni Ceylon Chota Nagpur Hazanbagh, 
Smghbhum Delhi Prov Gujarat Ahmedabad, Baroda 
State, Kaira, Sorath Hyderabad S Atraf-i-Balda 
Konean Bombay City, Kolaba Madras Coast N 
Ganjam, Nellore, Vizagapatam Madras Deccan Anan- 
tapur, Bellary, Cuddajwii, Kumool Madras S E Chuigle 
put, Coimbatore, Ma^as City, Madura, North Arcot, South 
Axcot Mysore State Bangalore, Chitaldxug, Kadur, 
Mysore Orissa Cuttack, Pun, Sambalpur Punjab 
E & N Amntaar, Gujranwala, Gurgaon, Karnal UP 
East Gorakhpur, Lucknow UP West Agra, Naim 
Tal, Saharanpur 

phihppinenste 

Andamans Assam Cachar, Goa^ara, Kamrup, Lak- 
himpur, Nowgong, Sibsagar Bengal Bogra, Chittagong, 
Cooch Behar State, Darjeehng, Dinajpur, Fandpur, Jal- 
paigun, Jessore, Khulna, Malda, Murshidabad, Nadia, Pabna, 
Rajshahi, Rangpur, 24-Parganas Bihar Pumea Burma, 
Lower Salween Burma. Upper Bhamo, Hsipaw State, 
Mandalay, Minbu, Myitk 3 nna North Hsenwi State Upper 
Chindwm, Yaung Hwe State Chota Nagpur Smghbhum 
Konkan North Kanara Malabar Coorg Province. 
Musore State Bangaloi e Chitaldrug, Kadur, Mysore 
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pulchemmus 

Baluchistax Quetta-Pishm, Zh.ob Delhi Prov. 
Gujarat Ahmedabad N W F P Kohat, Peshawar. 
Punjab E & N Amritsar, Ferozepore, Gujranwala, Gujrat, 
Gurgaon, Hissar, Kapurbhala State, Karnal, Lahore, Rawal- 
•pmdi, Rohtak, Sialkot Punjab S W Dera Ghazi Khan, 
Lyallpur, Montgomery, Multan, Muzaffargarh Sind Hydera- 
bad, Karachi, Larkana Nawabshah, Sukkur, Thar and Parkar, 
Upper Sind Frontier UP West Bijnor, Dehra Dun, 
Muttra, Muzaffarnagar, Saharanpur Waziristan Bannu 
Area, Dera] at Area 

ramsayt 

Assaat Cachar, Kamrup Bengal Burdwan, Fandpur, 
Jalpaiguri, Jessore, Eiulna, Malda, Mjunensmgh, Nadia, 
Noakhah 24-Parganas Burma, Upper Bhamo Ceylon 
Orissa Orissa Delta 


sergentt 

Waziristan Derajat Area 

sintoni 

M alabar Malabar 

aplendviiis {macvlipalpis var tndiensis) 

Assam . Sylhet Baluchistan Zhob Bengal Birb- 
hum, Burdwan, Darjeehng, Jalpaigun Berar Amraoti 
Bombay Deccan Poona Burma, Lower Insein, Rangoon, 
Salween Burma, Upper Katha, Mandalay, Myitkyma, 
North Hsenwi State, Upper Chmdwin, Yaung Hwe State. 
Central India W Gwahor State, Indore State CP West. 
Balaghat, Betul, Bhandara, Chhindwara, Damoh, Hoshanga- 
bad, Jubbulpore, Mandla, Nagpur, Saugor, Seoni Chota 
Nagpur E^anbagh, Ranchi, Smghbhum Delhi Prov 
Gujarat . Baroda State Kashmir Konkan . Goa, 
Kolaba, North Kanara, Savantvadi State Madras Coast N . 
Vizagapatam Madras Deccan . Kumool Madras S E . 
Coimbatore, Madura, Nilgins, Salem Malabar ; Coorg 
Provmce, Travancore State Mysore State Bangalore, 
Chitaldrug, Kadur, Kolar, Mysore Nepal N W F P 
Chitral State, Hazara, Kohat, Peshawar, Swat Territory. 
Orissa Cuttack, Patna State Punjab E & N . Ambala, 
Amntsar, Ferozepore, Gujranwala, Gujrat, Gurdaqour’ 
Hoshiarpur, Jhelum, Jullundur, Kangra, Karnal, Pataala 
State, Rawalpindi, Sialkot, Simla UP East. Benares, 
Gorakhpur UP West Bareilly, Bijnor, Dehra Dun, 
Muzaffarnagar, Naim Tal, Saharanpur, Shahjahanpur Wazi- 
ristan Bannu Area, Derajat Area 


2 a2 
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stepTiensi 

Assam Lushai Hills Baluchistan Loralai, Quetta- 
Pishin, Zhob Bengal Burdwan, Calcutta, Darjeeling, 
Nadia, 24-Pargana3 Berab, Amiaoti, Yeotmal Bihar 
Bhagalpur, Patna Bombay Deccan Ahmednagar, Dbarwar, 
Kbandesb West, Nasik, Poona, Satara, Sholapur Burma, 
Lower Rangoon Burma, Upper Katlia, Mandalay, 
Minbu, Mytkyina, Upper Chindwin Central India W 
Gwabor State, Indore State C P East Bilaspur, Cbanda, 
Drug, Raipur CP West Balagbat, Betul, Chlundwara, 
Damob, Hosbangabad, Jubbulpore, Mandla, Nagpur, Narsingb- 
pur, Nimar, Saugor Chota Nagpur Smgbbbum Delhi 
Prov Gujarat Abmedabad, Baroda, State, Daman, 
Dm, Gobelwar, Halar, Jbalawar, Kaira, Palanpur State, 
Soratb Hyderabad N Aurangabad Hyderabad S 
Atraf-i-Balda Kashmir Konkan Bombay City, Goa, 
Kolaba, North Kanara, Salsette Island, Tbana Madras 
Coast N Nellore, Vizagapatam Madras Deccan Anan- 
tapur, Bellary, Cuddapab, Kurnool Madras S E Chmgle- 
put, Coimbatore, Madras City, North Arcot Malabar 
Malabar Mysore State Bangalore, Chitaldrug, Kladur, 
Mysore NWFP Hazara, Kohat, Peshawar, Swat 
Territory Punjab E & N Ambala, Amritsar, Attock, 
Ferozepore, Gujranwala, Gujrat, Gurdaspur, Gurgaon, Hissar, 
Hosbiarpur, Jbelum, Jullimdur, Kangra, Kapurtbala State, 
Kamal, Lahore, Ludluaiia, Patiala State, Raw^pmdi, Sialkot 
Punjab S W Dera Ghazi Khan, Mianwab, Montgomery, 
Multan, Muzaffargarh Rajputana E Ajmer-Merwara 
Province, Udaipur State Sind Hyderabad, Karachi, 
Larkana, Sukkur UP East Allahabad, Benares, Cawn- 
pore, Fyzabad, Ghazipur, Lucknow, Rai Bareb U P West 
Agra, Bareilly, Debra Dun, Farrukhabad, Meerut, Moradabad, 
Muttra, Muzafiarnagar, Naim Tal, Saliaranpur Waziristan , 
Bannu Area, Derajat^Area 

mbpictus 

Assam Darrang, Kamrup, Khasi and Jaintia Hills, 
Lakhimpur, Nowgong, Sibsagai, Sylliet Baluchistan 
Loralai, Quetta-Pshin, Zhob Bengal Birbhum, Bogra, 
Burdwan, Calcutta, Chittagong, Dacca, Darjeeling, Dinajpur, 
Faridpur, Hooghly, Howrah, Jalpaiguri, Jessore, Khulna, 
Malda, Midnapur, Murshidabad, Mymensingh, Nadia, Pabna, 
Rajshahi, Rangpur, Tippera, 24-Parganas Berar Yeotmal 
Bihar Bhagalpur, Darbhanga, Gaya, Muzaffarpur, Patna, 
Puniea, Santal Parganas, Saran, Shahabad Bombay Deccan 
Ahmednagar, Belgaum, Dharwar, Khandesh West, Nasik, 
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Poona, Satara, Sholapur Buema, Lowee • Akyab, Kyaukpyu, 
Rangoon, Salween, Tharawaddy Btjbma, Uppeb. Bhamo, 
Hsipaw State, Katha, Magwe, Mandalay, Minbn, Myitkyina, 
Sagamg, Shwebo, Yamethin, Yaung Hwe State Centeal 
India E Bundelkand Agency, Rewab State (Bagbelkand 
Agency) Centeal India W Gwabor State, Indore State 
C P West Balagbat, Betul, Bbandara, Cbbmdwara, Daxaob, 
Hosbangabad, Jnbbnlpore, Mandla, Nagpur, Narsmgbpur, 
Nimar, Saugor Ceylon Chota Naopde Hazanbagb, 
Palamau, Ranchi, Smghbhum Delhi Peov Gujahat 
Abmedabad, Baroda State, Daman, Dm, Gobelwar, Halar, 
Jbalawar, Kaira, Palanpur State, Soratb, Surat Hydera- 
bad N Aurangabad Hyderabad S : Atraf-i-Balda 
K.ONKAN Bombay City, Groa, Holaba, North Kanara, 
Salsette Island, Savantvadi State, Thana Madras Coast N . 
Ganjam, Godavan, Nellore, Vizagapatam Madras Deccan . 
Anantapur, Bellary, Cnddapab, Kumool Madras S E . 
Cbmgleput, Coimbatore, Madras City, Madura, Nilgins, North 
Arcot, Salem, South Axcot, Tanjore Mat.arar Coorg 
Provmoe, Malabar, Travancore State Mysore State : 
Bangalore, Chitaldrug, Eadur, Mysore Nepal N W F P . 
Hazara, Kobat, Peshawar, Swat Territory Orissa • Cuttack, 
Pun, Sambalpur Punjab E & . Ambala, Amntsar, 

Attock, Ferozepore, Gujranwala, Gujrat, Gurdaspur, Gurgaon, 
Hissar, Hoshiarpur, Jhelum, Jullundur, Kangra, ]^purthala 
State, Katnal, Lahore, Rawalpmdi, Robtak, Sialkot, Simla 
Punjab S W LyaUpur, Montgomery, Multan, Muzafiar- 
garb, Sbahpur Rajputana East Ajmer-Merwara Province, 
Udaipur State Sind . Hyderabad, Karachi, Larkana, 
Nawabshab, Sukkur, Thar and Parkar, Upper Smd Frontier. 
U P East Allahabad, Basti, Benares, Cawnpore, Fyzabad, 
Gbazipur, Hamirpur, Jaunpur, Lucknow U P. West : 
Agra, Bareilly, Bijnor, Debra Dun, Etawah, Farrukbabad, 
Meerbt, Moradab^, Muttra, Muzafiamagar, Naim Tal, 
Pibbhit, Sabaranpur, Shahjahanpur Wazebistan : Bannu 
Area, Derajat Area 


sundaicU'S {ludlomi) 

Andamans Bengal Backergunge, Chittagong, 24:- 
Parganas Burma, Lower. Al^ab, Kalagauk Island, 
Kyaulqiyu 

supsrpictus 

Baluchistan . Quetta-Pishm, Zbob N W F.P . Chitral 
State, Kohat, Peshawar, Swat Temtory. Waheistan : 
Bannu Area, Derajat Area 
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tessdlalus 

Aedamaes Assam Cachar, Sibsagar, Sylhet Bee6ai< 
Burdwan, Chittagong, Dinajpnr, Jessore, IQulna, 24-Parganas 
BraAR . Shahabad Bombay DsccAisr • Belgaum, Nasik, 
Poona Bubma, Lower Akyab, Kyankpyu, Salween 
Bttrma, Upper Bhamo, Hsipaw State, Katha, Mandalay, 
Yaung Hwe State Central India W Indore State 
C P West Bhandara, Jubbulpore, Nagpur, Saiigor 
Ceylon Chojca Nagpur Ranchi, Singhbhum Delhi 
Prov Gujarat Ahmedabad, Baroda State Konkan* 
Bombay City, Kolaba, North Kanara, Salsette Island, 
Savantvadi State MIadras Coast N Vizagapatam 
Madras Deccan Anantapur, Bellary, Cuddapah Madras 
SE Nihgins, Pondicherry Malabar Coorg Province, 
Travanoore State Mysore State . Bangalore, Chitaldmg, 
Eadur, Mysore 

theobaJdi 

Assam Cachar Bengal Burdwan, Dacca Berar: 
Amraoti Biblar Bombay Deccan Nasik, Poona Burma, 
Upper Mandalay Myitkyina Central India E Rewah 
State (Baghelkand Agency) Central India W Gwahor 
State, Indore State C P West Balaghat, Betul, Bhandara, 
Chhindwara, Damoh, Hoshangabad, Jubbulpore, Mandla, 
Nagpur, Narsinghpur, Nimar, Saugor, Seora Chota Nagpur 
Hazanbagh, Singhbhum Delhi Prov Gujarat Baroda 
State, Surat Hyderabad N Aurangabad Konkan 
Kolaba, NortLKanara, Savantvadi State Madras Coast N 
Vizagapatam Madras Deccan Bellary Orissa Kala- 
handi State Sambalpur Punjab E & N Lahore. 
U P West • Dehra Dun, Shahjahanpur 


tvrkhiidi 

Baluchistan Quetta-Pishin, Zhob Berar Amraoti. 
Bombay Deccan Dharwar, Nasik, Poona, Satara, Sholapur 
C P West Betul, Chhindw'ara, Damoh, Hodiangabad, 
Nagpur, Narsinghpur, Sconi Delhi Prov • Gujarat 
Halar, Jhalawar, Sorath Hyderabad N Aurangabad 
Kashmir Konkan Kolaba, North Kanara Madras 
Deccan Anantapur, Bellary, Kurnool Mysore State . 
Bangalore, Chitaldrug, Mysore NWFP • Chitral State, 
Hazara, Kohat, PeiJiawar, Swat Temtory Punjab E & N : 
Ambala, Amritsar, Ferozepore, Gujrat, Gurdaspur, Kangra, 
Lahore, Patiala State, Rawalpindi, Sialkot, Simla Sind . 
Hyderabad U P West Dehra Dun, Naim Tal, Saharanpur 
Wazikistan . Bannu .tVren Deraj.it -Area 



APPEXBIX 


359 


umbro8v.s 

An'DAMANS Assam Darrang, Nowgong, Sylhet 


vagus. 

Andamaus Assam . Cachar, Darrang, Goalpara, Eainrup, 
Khasi and Jamtia Hills, Xiakhimpur, Sibsagar Beeqal : 
Backergunge, Bankura, Birblinm, Bogra, Burdwan. Calcutta, 
Chittagong, Cooch Behar State, Dacca, Darjeebi^, Dmajpur, 
Fandpur, Hooghly, Jalpaigun Jessore, Kbulna, MMda, 
Midnapur, Murshidabad, Mymensingh, Nadia, Noakhali, 

Pabna, Eajshahi, Bangpur, Tippera, 2i>Faxganas Bihar 
Darbhanga, Patna, Pumea, Shahabad Bombay Deccah • 
Belgaum, Dharvrar, Nasik, Poona, Satara Burma, Lower : 
Akyab, Insem, Kyaukpyu, Bangoon, Salween Burma, 

Upper Ksipaw State, l^tha, Magwe, Mandalay, Minbhu, 
Mijltkyma, North Hsenwi State, Thayetmyo, Upper Chindwin, 
Yamethin, Yaung Hwe State C P West Jubbulpore 
Ceylon Chota Nagpur : Eazanbagh, Banchi, Smghbhum 
Konkan Bombay City, Goa, Kolaba, North Kanara, 
Savantvadi State Madras Coast N Ganjam, Godaven, 
Vizagapatam M^RAs Deccan . Anantapur T VTA'mtA R 
S E Chmgleput, Nilgins, Pondhicherry, South Axcot, 
Tanjore Malabar Coorg Province, Malabar, Travancore 
State Mysore State Bangalore, Ciutaldiug E^adur, 

Mysore Orissa Cuttack, Sambalpur 


laruna. 

Bengal Calcutta, Jalpaigun, Jessore, Ehulna, Miirshida' 
bad, Nadia, Pabna, 24-Parganas Burma, Upper : Myitkyma. 
Ceylon Chota Nagpur Smghbhum Gujarat Baroda 
State Konkan North Kanara. Madras Coast N • 
Ganjam, Vizagapatam Madras S E . Chmgleput, Madras 
City, South .Mcot Malabar: Travancore State Orissa 
Cuttack U P East : Grorakhpur. 
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ALPHABETICAL INDEX. 


All names prmted with a small imtial letter mdicate a species or vanety 
All names pnnted m bold type are valid names of Indian Anophehnes ; 

names of genera or groups with a capital mitial letter 
All names prmted m itahcs are synon 3 mis 

Thuienod numerals refer to the page on which the “ Systematic ” treat- 
ment of the msect is given 


Abdomen of adult, 2, 3, 4, 23 , of 
larva, 35, 37, 42, of pupa, 38- 
aconitus, 56, 67, 82, 86, 91, 92, 188, 
209, 212, 213, 216 

Aden Hmterland, 55, 188, 192, 193, 
197, 198, 201, 252, 257 
adenensis, 197 
adtex, 300 

Adults structure, 1-4, 10-32, 
behaviour of, 64, collection of, 
68, key for, 81 
Aedes segypti, 48 

Afghanistan, 48 See also Seistan 
Africa Central A , 48 , East A , 
169, 192, South A, 169, 203, 
West A , 65 , Tropical A , 99, 
162 See also North Aihca, 
Somaliland, Sudan, Mashonaland, 
Canary Is , Ethiopian Begiou 
African species, 10, 30, 50, 55, 121, 
172, 188, 192, 203, 211, 230, 251, 
257, 262, 296, 299 See aUo 
funestus, gambiee, implexus, mh, 
smithi, rhodesiensis 
aitkenil, 2, 40, 56, 81, 86, 91, 102, 
103, 114 See also bengalensis 
var 

ahom! var , 56, 86, 144, 160, 161. 
Albama, 268 
albirostns, 216, 220 
alboapxcahs, 209, 214 
albotsematus, 145 
Aldnchxa, 229 

Algena, 192, 193, 196, 257, 262 
algenensis, 30, 98, 108 
Alor, 50 (map), 108, 111, 153, 160, 
186, 212, 219, 239, 244, 249, 284 
Alpme faima, 52, 54, 56, 57 See 
also Imdesayi, gigas 
Altitude 66 
Alula, 18 


amazomcus, 102 

Amboma, 50 (map), 108, 111, ICO, 
186, 238, 244, 249 
Ambon, 111 

America, 6 North A , 48, 57 , 
Central A , 48, 97, 98 , South A , 
48, 49, 58, 97, 98 See also 
Neotropical, Nearctio, New World, 
amictus, 172 
Amraoti Distnct, 287 
Anal lobe of adult, 29, 31, of 
larva, 44 

Anal papills, 35, 44 
Anamba Is , 249, 284 
Anatoha, 262, 268 See also Asia 
Mmor 

Andamans, 108, 153, 160, 161, 167,. 
176, 181, 186, 202, 219, 239, 245, 
249, 250, 306 
Anepistemum, 14 
Angle of restmg, 2 

Annam, 160, 176, 186, 212, 244, 284, 
306 

annandalei, 41, 45, 54, 56, 63, 81, 
85, 90, 101, 122, 128, 139, 143 
See also mterruptus var 
annulans, 3, 63, 67, 84, 89, 91, 93, 
263, 300, 305, 308 
annuhpalpis, 102 
pnnuhpes, 172 

Antenna of adult, 10, 12, of larva, 
35, 38 

Anterior forked cell, 18 
Anterior hard palate, 26 
Antenor promontory, 14, 15 
Anterior pronotal lobes, 14, 16 
Anopheles genus, 6, 8, 48, 96, 97, 
subgenus, 7, 8, 9, 22, 25, 30, 34, 
37, 38, 41, 44, 45, 46, 48, 49, 57, 
95, 97, 98, group, 8, 48, 49, 51, 
99, 100, senes, 102, 144 
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AnophcUna, ~cc (subfftmily), 95 
Anoptaelini (tribe, section), 95 
Ambia, 55, 193, iOl, 257 ■S'cc also 
Aden Hinterland, Muscat, Smai 
ambicus, 55, 211 
ardensis, 172 

Ambalzagia, S 48,49,57,99 
Asia Minor, 152 Sec also Anatolia 
asiaticus, 60, 12S, 13S, 139, 143 
Assam, 53, 54 56, lOS, 109, 12S, 137, 
138, 143, 144, 145, 153, 154, 160, 
161, 167, 172, 176, 181, 202, 214, 
219, 220, 226, 239, 284, 287, 291, 
294, 296, 306 

Association (breeding places), b2 
Atnum, atnal plate, 31, 32 
atratipcs 30,98 
atropotcena:, 311 

Attitude' of adult, 1-4, of lar\a, 
60 

ounrostas, 172 
austemi, 188 

Australia, 6, 159, Australian 

Region, 48, 49, 50 (map), 51, 58, 
168 ; A species, 172 ' 

aznki, 55, 252 


bafleyi var , 54, 102, 130, 135, 137 
Ball, 50 (map), 51, 176, 239 
Baluchistan. 51, 54, 55, 128, 153, 
160, 192, 201, 202, 208, 239, 257, 
261, 262, 269, 273, 284, 287, 299, 
306, 311, 315 
bancrofti, 157, 159 
Bangaai, 50 (map), 238 
Banka, 50 (map), 33, 267, 284 
barben, 102 

barblrostris, 4, 17, 56, 63, 67, 81, 86, 
90, 92, 101, 144, 155, 160 See 
also ahomi \ ar 

barbmnbrosus, 155, 157, 159, 160 
barianensis, 45, 54, 56, 81, So, 90, 
101, 102,114,117, 

Basal han, 38 
Basistemwn, 14 
Batoe, 176 

Bengal 53, 56, lOS, 109, 138, 153, 
160, 176, 181, 214, 215, 219, 220, 
226, 229, 239, 250, 291, 294, 296, 
306, 307. Sec also Calcutta, 
Sundarbans, Dnars, Eastern Him- 
alayas 

Beng^ terai, 109, 181 See also 

Duars 

Bengal Duars See Duars 

bengalensls var , 56, 86, 101, 102, 
103, 107, 109. 
benguetensisvar , 123, 128 


Berars, 197, 202 252, 273, 287, 300 
bcrcstncici, 264, 268 
btfutxxitus See cla\ iger 
Bihar, 108, 147, 294, 309 See also 
Bihar and Onssa 

Bihar and Onssa, 53, 181, 215, 219, 
239, 257 

Bihten, 50 (map), 153, 167, 176, 239, 
249 

Bionomics, 59-67 See also tmder 
species 

Birouella, 7. 8 23, 25, 41, 48, 95, 96 
Body, shape of, 2 
Boeioe, 50 (map), 160, 186, 239 
Boeton, 50 (map), 160, 238, 244, 249, 
284 

Bokhara, 269, 315 
Bombay (City), 224, 239, 243, 278 
Bombay* (Presidency ), 53, 103, 108, 
111, 212, 213, 224 See also Goa, 
lvar\\a\, Konlmn, Nortli Kanara, 
Snlsette, Sa\antuadi State, West 
Coast 

Border scales, 18 21 
Borneo, 108, 153, 160, 161, 167, 176, 
181, 182, 186, 219, 239, 244, 249, 
284, 291,306 

Brackxsh-trater breeders, 62 See 
also tmder species 
6ra/imoc/iaru,216 
Breedmgout, teclmiqueof, b'J 
Breeding places, 5, 62 63 
btoussesi, 251, 262 
Brugella, 96 
bmnmpes, 188 
Bucco-phaiyngeal ridges, 26 
Bulb (of cone), 28 
Bulgano. 268 

Bnrma, 51, 53, 54, 55, 56, 108, 137, 
138, 147, 153, 135, 160, 161, 176, 
181, 186, 201, 202, 208, 209, 212, 
•214, 215, 219, 220, 226, 239, 240, 
244, 245, 249, 250, 277, 284, 287, 
291, 294, 296, 299, 300, 306, 309, 
310 

Burmo-Chmese subregion, 52 


Cachar, 138, >26, 294, 296 
Calcutta, 145, 214, 215, 216, 220 
231 300 

Cambodia. 145. 158 
Cameron Highlands, 123 
canieionensistar , 123, 127 
Canary Is , 193, 196 
candidiensis 'tai , 52, 56, 188, 220, 
224, 225. 

Canton, 154, 176, 239, 299 
cardamattsi, 264 
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Cattle iS'eeZoophili&m 
Caucasus, 55, 152, 268, 311, 315 
Caudal hooks, 60 

Celebes, 50 (map), 51, 108, 153, 155, 
159, 160, 166, 167, 181, 212, 219, 
231, 238, 244, 249, 284, 290, 306 
Cellia,£ 51,169,170 
Central Afnca, C Amenca See 
Africa, Amenca 

Central Asia, 121, 315 Sec also 
Turkestan, Tashkent, Transcas- 
pia, Samarkand, Bokhara, Fer- 
gana 

Central China, o4, 137 
Central India, 186, 237, 273, 294, 
311 See also Central Brovmces, 
Deccan, Berara 

Central Provmces, 33, 108, 135, 181, 
197, 203, 212, 219, 224, 252, 273, 
287,291, 296,300,311 
Cephalic fans, 40 

Ceram, 50 (map), 108, 111, 160, 176, 
186, 238, 244, 249 
Cercus, 3, 23, 31 
Cervical sclente, 15 
Ceylon, 31, 52, 53, 54, 55, 108, 111, 
129, 138, 139, 143, 159, 160, 161, 
162, 176. 181, 182, 186, 201, 208, 
212, 215, 219, 224, 239, 244, 245, 
250, 277, 284, 287, 291, 294, 299, 
306,310 

Ceylonese subregion, 51, 52 
ceyUmtca, 170, 182 
Chietotasyr adult head, 12, a 
thorax, 17, larval head, 37, 
1 thorax, 40, 1 abdomen, 42, 
pupa, 33 , pleural hairs, 41 
Chagasia, 1, 4,,7, 8, 23, 41, 48, 49, 95, 
96 ‘ 

Chamba, 123, 137 
Chaobonuffi, 1 
chavdoyet, 257 

Chma, 55, 152, 155, 160, 167, 181, 
212, 239, 284, 299 See also 
Central C , North C , South C , 
Shanghai, Canton, Hong Hong, 
Swatow 

Chitimsation ot penis cavity, 31, 
ofspinapp ,44 
Chitral,54, 299, 306 
Chloral gum, 73 

Chota Nagpur, 108, 160, 294, 309. 
ekrtslophersi, 209, 214 
Chriaiophersta, 170 
Chnstyi, 230, 262 
Cihcia, 269 
cmereus, 251 
-Classification, 6, 8, 9, lOl 
claviger, 18, 30, 49, 97, 121 
eleopatTa, 267 


Clypeal hairs, 37 
Clypeus, 10, 13, 26 
Cochm Chma, 108, 109, 153, 160, 
167, 172, 176, 181, 212, 239, 244 
284, 291, 294, 306, 309. 
Coslodiazests, 102 
cohcesa, 209 

Collar (of larval head), 36 
Collection of adults and Ian se, 68 , 
outfit for, 79 

Colour of adult, 10, of larva, 37 
Comb See Pecten 
Comb-hair, 35 
’Compound eyes, 10. 

Comstock and Needham’s vena- 
tion, 17,20,21 
Conveyance, 65 

Coonoor, 109, 130, 135 See also 
Nilgin Phils 

Coorg, 108, 181, 215, 224, 226, 229 
Cossack Republic See Tashkent 
Costa, 18, 20, 21 
costahs, 299 See also gambiai 
Cowl, 31 

Coxa, 2, 3, 14, 15, 22 
Coxite, 23, 30, 31 
Cross-veins, 18 
Cubitus (C7u), 18, 20 
Culex, 2, 4, 16, 34, 48 
eolicUacies', 3, 4, 55, 56, 63, 67, 83, 
88, 91, 168, 187, 188, 102, 197, 
201, 203, 252, 256 
cuhc^factes (Afnca), 193 
cnUcUoimls, 3, 23, 45, 54, 56, 63, 81, 
85, 91, 96, 101, 102, 111, 116, 117 
Cuhcmi, 2, 5, 34 See also Culex 
Cycloleppteron, 49, 102 
Cydophorus, 102 
C^rus, 262, 268 


Dadylomyia, 170 
Dah^tia, 268 

Daijeehng, 109, 123, 139, 143, 229 
Deccan, 197, 203, 252, 257, 273, 287, 
300 

deceptor, 182 
Dendntio tuft, 33 
Deviation (of Anopheles), 64 
Dt^eisal (of adults), 65 
Dissection, 75 
distmctus, 188 

Distnbution, 47-56, 58, 59 See 
also under species 
djajasanensts, 139 
Domestic species, 64 
dozmcolus, 188 
Dorsal eye hair, 38 
Dorsal bans See Chietotaxy 
Dorsum, 23 
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dravtduitiavai., 278 
dthall, 66, 82, 88, 90, 168, 188, 196, 
203 

Duars, 203, 200. 226, 229, 278, 291, 
300, 307 

dudgeoni, 262, 286 

Dutch East Indies, 6, 65, 108, 164, 
160, 67, 177, 182, 186, 220, 239, 
240, 245, 246, 250, 285, 294, 299 
See also Java, Sumatro, Lesser 
Sunda Is , Celebes, Moluccas 


East Africa jSee Africa 
East Persia, 262, 267, 262 See also 
Seistan 

Eastern Bengal, 54 See also 
Eastern Himalayas 
Eastern India, 167, 181, 186, 212, 
232, 244, 291, 294, 276 See also 
Assam, Bengal, Bihar and Orissa, 
Eastern Himalayas 
Ecdysis, 36 
Edam, 50 (map), 249 
edwardsi, 134 

Egg structure, 5, 46, collection 
of, 68 , hatchmg of, 59 , pattern 
formed by, 59, preservation of, 
74 , position of larva in, 47 
Egg-breaker, 36 

Egypt, 6, 65, 192, 193, 196, 197, 257, 
2b2 See also Sinai 
elegans, 170, 177 

Emergence of adult, 61 , of larva 
from egg, 59 

Enggano Is , 50 (map), 108, 163, 
249 

Eocene, 58 
Epidlurgi, 95 
Epimeral plate, 17 
Epistemum, 14 
errabunda, 308 
error, 229, 231 

Ethiopian Begion, 48, 49, 51, 58, 
168, 169, 172, 188, 230, 262 
Euglena, 61 

Europe, 58, 65, 264, 268, 269 See 
also Mediterranean, Palssarotic, 
Caucasus 

Eversible organs, 5 
Eyes, 10 
Eye-qiots, 16 


Fan-shaped plate, 35, 42 
de Faure’s hmd, 74 
febnfera, 209, 214 


Federated Malay States, 103, 162, 
172, 177, 182, 216, 219, 220, 231, 
285, 291, 306, 307 See also 
Malay Peninsula 
Feedmg brushes, 35, 61 
Feedmg habits of adult, 64 of 
larva, 61 See also under species 
Feltinella, 170 

Female hypopygiuin, 23, 24, 31, 32, 
78 

Fergana, 315 
Fertihzation, 65 
filipinai, 188, 212, 219 
Jlava (kochi), 172 
Jiava (vagus), 241 
flavescens, 245 
daviceps, 55, 251 
havicosta, 188 
flamrostris, 209, 212 
fierowi var , 146 
Fhght, 65 

Float hairs, 5 See also Palmate 
hairs 

Flores, 50 (map), 176, 219, 239, 244, 
249, 284 

fluvlatilis, 44, 55, 56, 63, 67, 83, 86, 
91, 92, 188, 201, 20S, 210, 211, 
257 

fdguei, 273 
Food (of larva), 61 
Forked cell index, 21 
Formosa, 51, 108, 123, 165, 160, 176, 
182, 186, 209. 212, 214, 219, 226. 
226, 231, 239, 244, 245, 249, 278, 
284, 296, 299, 306 
JormoacB, 182 
JormosaensisI, 209 
formosaensxs II, 242 
formoBUB var , 130, 135 
Fossa (of mesonotum), 15, 17 
Fossate hairs, 43 
Fossil mosquitoes, 57, 68 
fowlen, 309 
fragths, 103, 109 
JreercB, 307, 308 
freetownensiB, 188 
French Indo-Chma, 65, 172, 249 
See also Tonkm, Annam, Cochm 
China, Cambodia 
FnU(ofegg), 46 
Frmge, frmge-spots, 18, 22 
Fnnge-Bcales, 21 

Frons-clypeus, 10, 37 See also 
Clypeus 

Frontal’ hairs, 37, in ecdysis, 36 
Frontal tuft, 12 
Frostmg, 13 

fuliginosus See annulans 
fuhgtnosits of Stanton, 308 
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funcstuB, 44, 168, 187, 188, 203, 207, 
211,323 

/Mnwtw« of Ludlow, 209, 210 


gambiic, 48, 220, 230 
Garhwal, 136 
garphami, 188 
Gater's fluid, 73 
Genera, key to, 96 
Gemtaka SceHypopygium 
Geser, 50 (map), 238 
glgas, 10, 54, 56, 81, 86, 91, 102, 123, 
130 

Glands, dissection for, 79 
Goa, 103, 116, 241 
Goeldia, 97 
Grabhamia, 102 
gracilis (Bironella), 05, 96 
Orassia, 167, 229 
Greece, 264, 268 
Groups, 7 , keys to, 99, 168 
Gujarat, 135, 180, 215, 239, 257, 273, 
284,315 

Gum mountmg fluid, 73 


liackeri var , 177, 180, 181 
Hairs of adult head, 11, 12, of 
adult thorax, 14-17, of larval 
bead, 35, 37, 38, 39 , of larval 
thorax, 35, 38, 40-42, of larval 
abdomen, 35, 42-45 , of pupa, 33- 
34, oflarvalmstars, 36 
170, 172 

Halmahera, 50 (map), 176, 238 
Halter, 15 

hanahisai, 278, 284, 286 
Haraku, 50 (map). 111, 238 
hargreavesi, 188 
Harpsgo, 30 

Hatching of egg, 59, of adult, 61 
Head of adult, 3, 4, 10 , of larva, 
35,37, oflarvalmstars, 36, angle 
formed with thorax, 4, rotation 
of larval head, 5 
Head-scales, 10 
Hibemation, 66 

Himalayas, 51, 52, 53, 54, 66, 128, 
284, 287, Eastern H , 109, 123, 
137, 139, 143 See also Daxjee- 
Img, Tibet Western H , 54, 117, 
122, 136, 286 See also Eaahmir, 
Chomba, Eangra,Muiree,Hasauh, 
Simla 

HmduKush, 54 
hispamola, 55, 251, 252 
Hong Kong. 109, 154, 160, 186, 209, 
226,244, 278,291,299 
Sowardta, 229 


Humeral cross-vcm, 18, ornamen- 
tation, 18 
hunten, 145, 166 
Hyderabad, 181, 219 
Hypomelanism, 10 
Hypophaiynx, 16, 26 
Hypopygium male, 7, 9, 23, 29, 57, 
77, 88, and imder species, female, 
23, 24,31,32,78 

hyrcanus, 4, 13, 63, 67. 81, 133, 147, 
151, 153, 159, vaneties of, 145, 
146, 152, var nigenimiis, 56, 86, 
90, 02, 100, 101, 144, 145, 146, 
151, 152, 153. 159, var smensis, 
56, 144, 146, 147, 152, 153, 154. 


tmmaculatus, 10, 241 
tmpunctata, 257 
impunctus, 257 
unplexus, 10, 30, 98 
mdefimtus var ,231, 238, 239, 242 
^ndefimtm (vagus), 239, 241 
Indian element (of fauna), 51, 52, 53, 
55,56 

Indian species, lists of, 102, 138, 
144, 172, 188, 230, 252, 263 See 
alsQ Keys, 81, and Systematic 
Index, \ u 

vidtca (culicifacies), 197 
tndica (maculatus), 262, 286 
indiensis (hymanus), 145 
indienewisplendidus), 296 
Indo-Chmese subregion, 51, 52 
Indus, 51, 55, 138 
Instars, 36, 60 
Insula,! plate, 31, 32 
insulseflorum, 40, 56, 81, 86, 91, 101, 
102, 104, 105, 107, 111, 114 
inlermedta (stephensi), 262, 273 
iniermedius (baneuiensis}, 117, 122. 
Internal spme, 30, 31 
Internal structure, 3, 6, 7. 
Interocular vertex, 12 
interruptus var, 56, 85, 101, 139, 
143 

Irak See Mesopotamia 
itahcuB, 55, 251 
Italy, 264, 268 


J alpaigunDistnct, 203, 226, 229, 278 
jamesi, 56, 63, 84, 89, 93, 94, 263, 
291,294,296 

jamesn of Liston, 291, 300. 
yome#ti,alhedsp James, 291 
yamestiofSteph and Cluist , 291 
Japan, 6, 49, 52, 123, 128, 134, 154, 
155,160 iSeeaZao Formosa 
japotacusvw , 123, 128 
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.Tava, 108 109, 111, 139, 145, 153, 
165, 160, 167, 176, 131, 186, 209, 
212, 216, 219, 220, 239, 240, 241, 
244, 245, 249, 284, 296, 300, 306, 
309 

3avanms\8, 241 
jesotnsw, 154 

Jeypore Hill Tracts, 203, 208, 220. 
225 

leyporiensis, 52, 56, 63, 82, 89, 91, 
92, 188,220,268,273 
jeyporiensis of Kenrick ,270 
Jugo3la^1a, 268 


Kangra, 122, 136, 137, 286 
Karimondjawa Is , 153 
karwarl, 56, 63, 67, 83, 90, 94, 229, 
263, 283, 288. 

Kashmir, 122, 137, 164, 201, 208, 
285, 286, 287, 306 

Kasaub, 122, 128, 136, 137, 144, 208, 
257, 287 
Kathiawar, 311 
Kerhela, 55 
Kerteszia, 8 
Elharan, 202 

Khasi and Jaintia Hills, 128, 138, 
143, 226 

Killmg adults, 69 , larv se, 73 
kmgi, 172 
kvnoahitax, 182 
Kisser, 50 (map), 244 
Knee-spots, 23 

kochi, 23, 66, 67, 81, S3, 87, 90, 171, 
172, 183, 185 

Konkan, 111, 181, 294, 309 iSee 
also Bombay City, North Kanara, 
Goa, Savantwadi State, Salsette 
Korea, 155 
Krakatau, 153 
Kutseong, 123, 139, 143, 286 


Labella, 10 
LaboeanMaiege, 249 
Labium, 10, 14, 16 
Labrum, 16, 26 

Larva behaviour, 60, structure, 5, 
35,36, classif,7, collection and 
reanng of, 68, 69 , preservation of, 
73 

Lateral flange (pharynx), 26 
Lateral hairs of larval thorax, 38, 
40, of larval abdomen, 42, 43, 
44 

Lateral papiUa, 35 
Lateral plate (of scoop), 35 
Lateral scale-tufts of thorax, 15, 
17, ofabd ,24 


Lateral squamo scales, 18, 21. 
Leaflets ofphoUosome. 32, of pal- 
mate hairs, 33, 41, 44 
leesoni var , 203, 211 
Legs, 3, 22 
leptomsrss, 203 

Lesser Sunda Is , 50 (map) Ses 
Bah, Lombok, Soembawa, Soem- 
ba, Flores, Fantar, Timor, Alor, 
Kisser, Wettar, Boraa 
leucopuB, 300 

lencosphyrus, 23. 56, 63 67, 81, 83, 
88, 91, 168, 170, 172, 177, 183 
185 

limosus, 231, 237, 241, 242 
lindesayi, 40, 54, 56, 81, 86, 90, 92, 
102, 123, 128, 129, 133, 143 
Ivneata, 300 

Lmga, 50 (matp), 108, 153, 160, 176, 
249, 284 
listen, 251 

hstoni, 203, 209, 214 See also 
fluviatilis 

Itstont of Kmoshita, 210 
Itttorahs, 249 

Lombok, 60 (map). 160, 176, 239, 
244 

longipalpis, 188 
longirostns, 172, 185 
Lophoscelomyla, 102, 138, 144 
ludlowi, 230, 231, 245 249 See also 
sundaicus 

Lyn Kyu Is , 50 (map), 212 


Macedonia, 268, 269 
enccedonxensis, 264 
machardyi, 172 
ynoculato (lindesayi), 123, 128 
macnlatus, 56', 63, 67, 83, 88, 90, 93, 
94, 169, 262, 263, 278, 287, 288 
maculipalpiB, 61 262, 296, 299 
tnaculipalpxs of J and L , 296 
raacuhpennis, 4, 40, 49 
maculosa, 286 
Madras (City), 239, 241 
Madras (Pres ), 63, 108, 117, 145. 
181, 197, 213, 216, 219, 224 See 
also South India, Nilgin Hills, 
J eypore HiU Tracts, Malabar 
Madras Deccan, 257 
mahmouti var , 146, 162, 163 
maJWI, 45, 54, 66, 83, 87, 91, 187, 
188, 226, 283, 290 

Malabar, 62, 63, 64, 116, 117, 181, 
229, 273, 291, 294, 309 
Malana, relation to, 67 See also 
under species 

Malay Archipelago, 60 (map), 61 
See also D East Indies 
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Malay Pemnsida, 51, 108, 109, 123, 
153, 160, 167, 176, 181, 186, 212. 
219, 239, 244, 249, 284, 291, 299, 
309 iSee also Fed Malay States, 
Malaya 

Malaya, 154, 167. 177, 231, 246, 308 
Malayan fauna, 58, 143 
Malayan subregion, 61, 52 
malayensis var , 231, 238, 239 
malayetms of Tiedeman, 242 
Male hj'popygium See Hypopy- 
gium 

MMe ungues, 23, 77 
Males, swamung of, 65 
mandibles of adult, 10, 16, of 
larva, 40 

mangyanus, 209, 212 
Mansoma, 1 
marsballi, 188 
marten, 121 

marsinouulti var , 146, 163 
marhm, ISS 
Maahonalond, 269 
mattogrossensis, 102 
mauntianue, 13, 138 
Maalla of^ult, 10,16, of larva, 40 
MasjUaiy teeth, 16 
Maximum stnation, 21 
Media (Jlf), 18,20 

Median area (mesonotum), 14, 17, 
of egg-surface, 46 
Median plate (of scoop), 35, 44 
Median scale-tuft, 14, 17 
Median aquome-scales, 18, 21 
Mediterranean area, subregion, 6, 
49, 55, 108, 146, 168, 196, 264 
Mediterranean element (of fauna), 
51,53,55, 66,58 
Melamsm, 10 
Memnemjna, 102 
Mentum, 35, 40 
meral, 209 
Meron, 14 

Mesepuneron, 14, 17 
Mesonotum, 14, 15, 16, 17 
Mesopotamia, 55, 146, 152, 192, 269, 
277, 315 

mesopotamiiB var , 140, 162 
Mesosome, 30 

Mesotborax of adult, 14, of larva, 
38,40,41 

metaboles, 273, 283 
Metamorphosis, 59 
Metathorax of adult, 14, of larva, 
40,41, of pupa, 33 
MieropiIe,m area, 46 
Mid-gut, ^ssection of, 79 
minimus, 44 55, 56, 63, 67, S3, 86 
91, 188. 207, 208, 209, 214, 219 
vnnttlus, 146 


Miocene, m fauna, 58, 59 
Moena, 50 (map), 160, 244 
moghulensis, 20, 55, 56, 63, 82, 88, 
93, 94,224,263. 268,270. 
Moluccas, 50 (map), 52, 108, 111, 
160, 176, 181, 186, 238, 244, 249, 
284 

moluccensisvar , 172 
Monsoon, 66 
montanus, 145 
moucheti 188 

Mouth-parts, of adults, 10, 16, 
of larva, 40 

Mountmg adults, 69 , larvse, 73 
multicmctus, 172 

multicolor, 40 55, 56, 62, 67, 82, 88, 
90,251, 262,257,262, 268 
Mnrree, 117, 122, 136, 154, 202, 208, 
257 

Muscat, 65, 192, 201, 277 
Mysore, 51, 108, 181, 215, 219, 224, 
229 257,309 

Myzomyla genus, 229, subgenus, 
class^ , 7, 8, 9 , structure, 22, 25. 
30,95, distnb , 48, 51 , egg, 46, 
larva, 37, 38, 41 , phylogeny, 57, 
58, pupa, 9, 34, syst, 95, 99, 
167, 186, 187, group, 8, 9, 10, 
34, 49, 51, 68, 168, 170, 186, 229 
Myzorhynchello, 8 
Myzorhyncbus (senes) 102, 138, 144. 

nagporx, 300 
natalensis, 172 

Natuna Is , 50 (map), 108, 153, 167, 
284 

NearcticBegion, 49 
Needles, dissection, 76, 79 
Neocellla, 8, 9, 28, 61, 58, 169, 251, 
262. 

Neomyzomyia, 7, 8, 9, 34, 48, 49, 51, 
67,168, 170,242 
NeosMkophdes, 102 
Neotropical Region, 48, 49, 57 
Nepal, 245, 306 
nero, 146. 

NewGumea, 108, 111, 160, 186, 238, 
239,244 

New World, 67, 97 
Nias Is , 50 (map), 108, 153, 160, 
176, 181, 186, 212, 239, 244, 249, 
284,306 

nlgerrimus var, 145. For other 
references see rmder hyrcanus 
Nightly turnover, 65 
ntgrans, 288 
mon/asaatits, 257, 258. 
ni£mpM,117. 

Nilgin Hills, 108, 109, 116 129 130, 
135, 181, 225, 284 
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nilgiricus var , j6, 86, 102, 123, 127, 
128,129 

nih, 168, 171, 172 
nimbus, 30, 31, 95 
nivtpes, 307, 308 

Noesa Kambangan, 50 (map), 108, 
111, 160, 167, 176, 249, 306 
North Africa, 6, 257, 262, 269 , N A 
fauna, 49, 58 , N .A species, 121, 
252, 296, 299 See also Algeria, 
Turns, Sahara, Egypt, Mediter- 
ranean, Afnca 

N orth America See America 
North Chma, 49, 128, 176, 262 
North India, 169, 208, 307 See also 
Baluchistan, N W P Provmoe, 
Punjab, Umted Provmces, Raj- 
putana, Smd, N W India 
North-West Frontier Provmce, 53, 
55, 56, 128, 137, 153, 160, 192, 
193, 195, 196, 202, 208, 239, 262, 
269, 277, 284, 286, 287, 306, 316 
North-West India, 108, 188, 192, 
197, 208, 240, 245, 257, 264, 269, 
270, 273, 284, 294, 306 
Northern Shan States, 155, 202 
Notched organs of N and S , 35, 40 
novumbrosus, 163 166 
rnirsei, 264 
NyssotnyzomyM, 229 
Nyssorhynchus subgenus, class, 8, 
98, ist, 48, 49, 98, pharynx, 
26, hypop,95, 98, larva, 41, 44, 
45, pupa, 9, 34, phylog , 57, 58, 
group, 8 


obscurus, 162 
Occiput, 10 
oceUaius, 172 

Ocular chsctss, o scales, 10, 12 
CBsophagealpump, 26 
Old WorlA, 48, 97, 98, 102 
Oocysts, dissection for, 78 
Orbital hairs, 38 
Oriental alpme NeeAlpme 
Oriental element, 53, 54, 65, 66 
Oriental egion, 48, 49, 50 (map), 
51, 52, 5b, 58, 128, 146, 162, 163, 
160, 166, 168, 169, 172, 180, 181, 
182, 185, 186, 188, 212, 219, 230 
238,244,262,304,306 
Onssa, 296, 309 See also Bihar 
and Onssa 

Ornamentation and classif, 7, 
of wmg, 22, of larva, 37, and 
phylog , 57 
Ovanes, 65 
Opposition, 65 
Oxus, 56 


Paddle, 32, 34 
Paddlo-bair, 9 

Paired finger-shaped appendages, 
36 

Paired oval plates, 44 
Palaearctio Region, 6, 49, 54 
Palseogemc distnbution, 48 
Pakeomyzomyia, 229 
Palatal papiUee, 26 
Palestine, 146, 151, 192, 197, 262, 
269 

palestinensis, 264 
paUidopaljms, 170 
pallidus, 10, 54, 56, 63, 67, 84, 
89, 91. 93, 263, 303, 305, 308, 
309 

palltdus (aitkeni), 103 
palltdrts (barbumbrosus), 65, 160 
palmatavar , 104 

Palmate hairs, 5, 35, 43, 44 , m ecdy- 
sis, 36 , of metathorax, 38, 41 , of 
prothorax, 41 , and phylog , 57 
See also under species 
Palm Hills, 135 
Palpi, 1, 10, 13 
Palpal mdex, 13 
pampangensis, 308 
Pantar, 60 (piap), 219, 239, 249 
Papilla (of larval antenna), 35, 40 
Aiccalao Lateral p 
Papua iSiee NewOumea 
papuee (Bironella), 96, 104 
Parabasal spines, 7, 30, 31 
Paramyzomyia, 8, 9, 51, 169, 170, 
251. 

parangensiB, 308 
ParaprQCt, 30, 31 
Passive diqiersal, 65 
Patagiamyta, 102 

Pattern formed by eggs, 59, of 
larval head, 37 
pattern, 262 
Pecten, 36, 44 
Pedicle 12 
pediteematus, 146 
Pekin, 52 See also North Chma 

Peregrme distribution, 48 
Penatnal chitimsation, 31 
Persia, 65, 202, 269, 316 See also 
East Persia 
Persian Gulf, 51 
persveits var , 262 
peryassm, 102 

Pescadores Is , 6, 50 (map), 244 
Petiole (of forked cell), 21 
Pharynx structure, 24-29 , classif 
by, 7, 8, phylog and, 57, dis- 
section of, 77 
Phallosome, 30 
pharoensis, 169 

0 
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Fhihppme Is , 6, 51, 65, 103, 105, 
108, 123, 130, 163, 155, 159, 160, 
161, 162, 167, 172, 176, 181, 182, 
209, 212, 214, 219, 231, 239, 241. 
242, 245, 246, 249, 284, 287, 290, 
306 307, 308, 309 
Phylogeny, 67 
pictus var , 146, 152 
Pigmented area of pharynx, 25, 
of larval head, 37 
Pilotaxy See Chsetotaxy 

pitchfordi, 188 

pinjanrensls, 81, 91, 102, 107, 110. 
Fins, pinning, 71 
pleccauvar , 123, 128 
Pleura, 3, 14, 17 

Pleural hairs structure, 38, 40, 41 ; 
classif by, 7 , and phylog , 57 , 
of Anopheles, 10, of f^eomyzo- 
myia, 171 , of Myzomyia, 187, of 
Pseudomyzomyia, 230, of Para- 
myzomyia, 251, of Neocellia, 
263 

Phocene, 58, 59 
plumheus, 49, 54, 117, 121 
Plume>scales, 18, 21 
plumtger, 154 
popovi, 153 

PoBtsrmature ndges, 26, 28 
PoBtgena, 10, 12 
Postgemtal plate, 31, 32 
Postnotum, 17 
Postpionotum, 14 
Postecutellum, 14 
Fostepuaculararea, 17. 
Postepiracular hair, 42, 45 
Prealar hairs, 14, 17 
Preclypeal hairs, 37 
PrepiJinate hairs, 43 
Presector area, 18 
pretoriensis, 51, 262 
Primary comb, 36 
Proboscis, 14 

Processes of lunth tergite, 30, 31 
Prootiger, 29, 31 
Proepimeron, 14 
Pronotal tuft, 16 

Propleural hairs, 14, 16, 17, and 
phylog , 57 
Prostemal angle, 4 
Prolerorhynchue, 102 
Prothoraciclob^, p tuft, 16 
Prothorax* of adult, 16, of larva, 
38,40 

pseudoharbirosttls, 56, 91, 144, 169, 
161,162. 

pseud<yamesn 294 
Fsendomyzomyia classif, 8, dis- 
tnb , 61, 170, larva, 40; pupa, 9, 
key, 169 , syst , 229. 
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pseudopictus var , 146, 152 
pseudowilhnon, 278, 286 
pnloheiriniTis, 65, 67, 83, 89, 91, 93, 
263,311. 

punctulatus, 171, 172, 185, 186 
punctulatusof J andL., 182 
Punjab, 110, 122, 123, 128, 136, 137, 
144, 145, 152, 160, 186, 197, 203, 
208, 240, 273, 286, 309, 311, 316 
punjabensts, 197 

Pupa structure, 32-34, bionoimcs, 
61 , preservation of, 73 
pursati, 148 
Pyretophome, 229 

Quetta area, 66, 202, 239, 257, 264, 
269 


Radius (22), 18, 20 
Rajputana, 160, 284, 311 
tamsayi, 40, 56, 67, 84, 89, 93, 94, 
263,293,294. 

Rearing of larvse, 68 
refutansvar , 130, 135, 138 
Bemigium, 18 

Respiratory trumpet, 32 
Restmg, angle of, 4 
Restmg places, 64 

rhodesiensis, 168, 171, 187, 188, 192. 
rAodestensts of authors, 188 
Riouw Is , 50 (map), 108, 153, 160, 
167, 176, 219, 239, 249, 284 
Rods, 26, 28, 29 
Roma, 50 (map), 62, 239, 249. 
de rooki (Bironella), 96 
rossii, 229, 231, 232, 242, swarming 
of, 65 

Rotation • of head of larva, 61 , of 
hypopygium, 23 
Rudder'hairs, 42 
rufipes, 188 

Russia, 146 See also Central Asia 


Sabang, 50 (map), 249 
Saddle-hair, 42, 45 
Sahara, 257, 261, 262 
Saharan area, 55 
Sahvarygland,4, s pump 26 
Samartond, 315 
Sanana, 111 

Sangirls , 50 (map), 108, 181, 212 
Savantwadi State, 108, 116. 
Soale-struoturo, 4, 7, 18, 21, 24, 67 
Scape, 12 

schufEnen, 262, 305 
Sclnter's subregions, 51, 52 
Scoop, 44, hairs of, 42 
Scutellum, 4. 14 

2 B 
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Season, 66 
Secondary comb, 36 
Sector area, 18 
Seistan, 202 

eeparatue, 13, 145, 163, 166 
sergentl, 45, 56, 67, 83, 87, 94, 187, 
188, 193. 

Setse of larval integument, 45 
Sex adult, 1 , larva. 61 
Shanghai, 51 
Shoulder hairs, 38, 40 
Siam, 55, 152, 153, 160, 161, 176, 
186, 201, 208, 212, 219, 239, 244, 
249, 284, 291, 294, 296, 299, 306, 
309, 310 

Sibaroet, 50 (map), 160 
Simaloer, 50 fmap), 244, 249 
similts, 162 
sirailiBsimus, 162, 166 
Simla, 122, 136 

simlensis var , 54, 86, 102, 130, 135, 
136, 137 

Smai, 192, 193, 269 
Smd, 55, 160, 239, 284, 311, 316 
sinensis var , 56, 144, 146, 147, 152, 
1S4. 

slntoni, 3, 45, 54, 56, 63, 81, 85, 91, 
101,111,114,115,116. 

Siphon, 5 
Size mdex of, 10 
smith], 9, 168, 170, 172 
Soela See Sula 

Soeraba, 50 (map), 160, 176, 186, 

219. 239. 244. 306 

Soembawa, 160, 176, 186, 219, 239, 
244, 249 

Somaliland, 51, 192 
South Afnca See Africa, 

South China, 49, 51, 160, 239, 244, 

249. 284. 299. 306 

South India, 51, 129, 130, 135, 181, 
186, 208, 219, 239, 240, 244, 278, 
284, 291, 294, 299 See also 
Madras, Nilgin Hills, Palm Hills, 
Hyderabad, Coorg, Mysore, 1^- 
vencore, Malabar 

Southern Shan States, 155, 202, 287 
Spam, 268 

^ecies . number of, 5, 54, key to, 
81, of Anopheles, 102, ofLopho- 
scelomyia, 138 , of Myzorhynchus, 
144, of Neomyzomyia, 172, of 
Myzomyia, 188, of Pseudomj'zo- 
myia, 230, of Paramyzomyia, 
252, ofNeocelha, 263 See also 
systematic mdex 
Species " a ’ (of Calcutta), 300 
Specldmg of legs, 23, of palpi, 13 
Sperraatheca, 5, sp duct, 31 
Spiracles, 35, 44 


Spiracular apparatus, 5, 14, 17, 35, 
44, sp chitmisation 44 
splendidus, 56, 63, 67, 84, 89, 93, 94, 
263, 291, 294, 296. 

Sporozoites, dissection for, 78 
Stephens!, 5, 10, 55, 66, 63, 67, 82, 88, 
93, 94, 236, 263, 273. 
stepliensi of Mathis and L , 242 
Stermtes, 3, 4, 23 
Stemopleuron, 14, 17 
Stethompa, 8, 9, 30, 48, 95, 97. 
Stigmatic hair, 43 
stigmaticus, 30, 98 
Structure general, 1-5, adult, 
10-23, pharynx, 24, hypopy- 
gium, 20, pupa, 32, larva, 36, 
egg, 46 , internal structure, 3, 6, 7 
Style, 30, 31 
Subcosta, 18, 20, 21 
Subgenera classif of, 7, 8, key to, 
97 

Submentum, 35, 40 
snbpictus, 53, 56, 63, 67, 82, 87, 91, 
93, 167, 169, 186, 229, 230, 231, 
242, 244 

Sudan, 55, 192, 252 
Sula, 50 (map), 108, 160, 239 
Sumatra, 108, 130, 135, 153, 154, 
160, 161, 167, 172, 176, 177, 181, 
182, 186, 212, 216, 219, 231, 239, 
241, 244, 245, 249, 284, 296, 300, 
309, 310 

Sumatra, var of A gigas from, 135 
snndaicns, 56, 62, 67, 82, 87, 91, 92, 
230. 231, 236, 245, 249 
Sundarbans, 249 

superpictns, 13, 51, 55, 56, 66, 67, 82, 
88, 90, 93, 257, 261, 263, 264, 273 
Surface-film, 5 
Syria, 196, 269 
Swarming of males, 65 
Swatow, 299 


Tacbe (on proboscis), 14 

Tail-hairs, 42 

Tail-hooks, 45 

tavwanensts, 182 

Talaud Is , 50 (map), 181 

Tarsal claws, 7 

Tarsus, 3, 23 

Tashkent, 268, 269, 315 

Technique, 68 

Tenassenm, 51, 52 

Tergal plates of larval abd ,35,42; 

of anal lobe, 42 
Tergites, 3, 23 

Terminalia £reeH 3 q)opygium 
Temate, lO (map), 176, 186, 238, 
249 
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Terrain« 66 

Tertiary penod, 58, 59 
tesseuatus, 23, 56, 67, 81, 83, 88, 90, 
92, 171, 172, 176 182 
theilen, 188 

theobaldi, 54, 56, 67, 84, 88, 90, 91, 
263,284,287. 

Thrace, 268 

Thorax . of adult, 3, 15, 16, 17 , of 
larva, 35, 37, 40 
thomUmx, 182 
Tibet, 137, 138 

Timor, 50 (map), 108, 153, 160, 219, 
239, 244, 249, 284, 306 
Tipuhdee, attitude of some, 1 
Tonkm, 108, 153, 160, 167, 176, 186, 
201, 208, 212, 216, 219, 225, 226, 
239, 244, 284, 291, 294, 299, 306, 
309 

tmiktnenats, 225, 226 
Toms, 10, 12 
Trauscaspia, 269, 315 
Transcaucasia, 268. See also 
Caucasus 

Transitional subregion See Medi- 
terranean 
transvaalensis, 188 
Travancore, 291 
travestitus (Bironella), 95, 96 
treachcru, 103 

Tree-hole bteedmg species, 5, 9, 37, 
38, 46, 49, 61, 116, 117, 122, 144 
Trochanter, 3, 14, 32 
Trochantm, 14 
TupicalAfoca v^eeAihea 
Tubes, for mosquitoes, 71 
Tubular apodeme, 26 
Tunis, 195, 196, 262 
Turkestan, 55, 108, 117, 121, 152, 
208, 264) 269, 273, 316 See also 
Central Asia 

turkhudi, 37, 38, 40, 51, 55, 56, 61, 
67, 82, 87, 90, 92, 169, 197, 261, 
252,261 

turkhudi group See Taramyzo- 
myia 

Turko-Iraman element, 49, 56. 
Turkomen Bepubhc See Trans- 
caspia 


umbrosus, 40, 56, 63, 67, 81, 86, 91, 
101, 144, 163 
uinbrosua (funestus), 163 


umbrosus (nih), 162 
umbrosus (obscurus), 162 
umbrosus var (Sw^ ), 166 
Ungues, 4, 77 

Umted Provinces, 55, 108, 136, 137, 
186, 212, 213, 216, 226, 240, 257, 
286, 291, 300, 315 


vagus, 10, 56, 63, 67, 82, 87, 91, 93, 
230, 231, 232, 237, 239, 241. 
nanus, 146, 155 
Varieties, number of, 5, 54 
varuns, 54, 56, 67, 82, 86, 91, 188, 
207, 212,214,217, 219 
vasstltevt, 264 
Venation, 17-21. 

Venter, 3, 23 

Ventral fan, 42 , mecdysis, 36 
Vertex^ 10 
vestitipennis, 102 
Vestiture, 16 
vtneenh, 216 

Vizagapatam, 220, 273 See also 
Jej’pore Hill Tracts 


Wallace, regions of, 51 
walravensis, 188 
watsom, 172 
wellcomei, 188 
welhngtonianus, 128, 143 
West Africa See Africa 
West Coast, 177, 181, 224, 284, 288, 
291, 309 See also Malabar, 
Konkan 

Western Himalayas See Quna- 
layas 

Western India, 49, 257, 273, 294. 
See also Bombay, West Coast, 
Konkan, Goa, Savantwadi States 
Calicut, Gujarat, Kathiawar 
Wetar, 50 (map), 160, 219, 239, 249. 
wlllmori var., 66, 67, 88, 90, 94, 263, 
278,284,285,286 

Wing 3, 14, 17, 22, length of, 10, 
20, venation, 17, scalmgof, 21; 
ornamentation of, 22, techmque 
of mounting, 77. 

Wintenng, 66 


Zoogeographical rogions, 47 
Zooplubsm, 16, 64. 





